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(PCT Rule 61.2) 


To: 

Commissioner 

US OeWrtment of Commerce 

i initort sjfa*p<: Patpnt and Trademark 

Office,P^t^;- 

201 1 South Cfc^c Place Room 

Arlington, VA 22202- / 
ETATS-UNIS D'AMERIQUE 

in its ca pacta ^.^{Wto* Office 


Date of mailing (day/month/year) 
19 March 2001 (19.03.01) 


International application No. 
PCT/JP00/04304 


Applicant's or agenf s file ref erenod » 
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made by me to the best of my knowledge and belief of PCT Application 
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international application be processed 
according to the Patent Cooperation Treaty. 



- For receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 
(if desired) (12 characters maximum) 
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Box No. I TITLE OF INVENTION 

USEFUL POLYPEPTIDES 



Box No. II APPLICANT 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no btate 
of residence is indicated below) 

KYOWA HAKKO KOGYO CO. , LTD. 

6-1, Ohtemachi 1-chome, Chiyoda-ku, 

Tokyo 100-8185 Japan 



| | This person is also inventor. 



Telephone No. 








Facsimile No. 




03-3282 


-1527 



Teleprinter No. 



State (that is, cotmtry) of nationality: 
JP 


State (that is, country) of 
JP 


residence: . 


This person is applicant 1 1 all designated 1 1 all designated States except | I the United States [ | the Stales indicated in 

for the purposes of: L 1 States LXJ the United States of America | | of America only | | the Supplemental Box j 


Box No. Ill FURTHER APPLICANTS) AND/OR (FURTHER) INVENTOR(S) 





Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The county of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 

SASAKI Katsutoshi 

c/o Tokyo Research Laboratories 
KYOWA HAKKO KOGYO CO. , LTD. 
6-6, Asahi-machi 3-chome, Machida-shi, 
Tokyo 194-8533 Japan 



This person is: 

| j applicant only 

| x I applicant and inventor 

I I inventor only (If this check-box 
1 1 is marked, do not fill in below.) 



State (that is, country) of nationality: 
JP 



State (that is, country) of residence: 
JP 



This person is applicant 
for the purposes of: 



□ all designated 
r 



! States 



□ all designated States except 
the United States of America 



rtTI the United States 
i Q, I of America only 



□ the States indicated in 
the Supplemental Box 



[3T| Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicants) before the competent International Authorities as: 



agent [ " | common representative 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country.) 



Telephone No. 



Facsimile No. 



Teleprinter No. 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 
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designation The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 
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c/o Tokyo Research Laboratories 

KYOWA HAKKO KOGYO CO., LTD. 

6-6, Asahi-machi 3-chome, Machida-shi, 
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"f [ applicant only 

| X 1 applicant and inventor 

F - j inventor only (If this check-box 
L ~" J is marked, do not Jill in below.) 


State (that is, country) of nationality: 
JP 


State (that is, country) of residence: 
JP 



This person is applicant | 1 all designated | 1 all designated States except j 1 the United States I 1 the States indicated in 

for the purposes of: | | States | | the United Stales of America I Y I of America only | | the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, Jull official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

NATSUME Ayumi 

c/o Tokyo Research Laboratories 
KYOWA HAKKO KOGYO CO., LTD. 
6-6, Asahi-machi 3-chome, Machida-shi, 
Tokyo 194-8533 Japan 


This person is: 

f | applicant only 

| x | applicant and inventor 

1 | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 
JP 


State (that is, country) of residence: 
JP 



This person is applicant I I all designated | 1 all designated States except 1^1 the United States I 1 the States indicated in 

for the purposes of: | | States | | the United States of America IXNI of America only | | the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

YAMADA Yoji 
* c/o Tokyo Research Laboratories 
KYOWA HAKKO KOGYO CO., LTD. 
6-6, Asahi-machi 3-chome, Machida-shi, 
Tokyo 194-8533 Japan 


This person is: 

| | applicant only 

| X | applicant and inventor 

f" 1 inventor only (If this check-box 
1 ■ is marked, do not Jill in below.) 


State (that is, country) of nationality: 
JP 


State (that is, country) of residence: 
JP 


This person is applicant r - 1 all designated 1 1 all designated States except 1 1 the United States l 1 the States indicated in 

for the purposes of: | | States 1 1 the United States of America 1 X 1 of America only J j the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, Jull official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 

NAKAGAWA Sat os hi 

c/o Tokyo Research Laboratories 
KYOWA HAKKO KOGYO CO., LTD. 
6-6, Asahi-machi 3-chome, Machida-shi, 
Tokyo 194-8533 Japan 


This person is: 

I '" J applicant only 

|X | applicant and inventor 

P J inventor only (If this check-box 
is marked, do not Jill in below.) 


State (that is, country) of nationality: 

JP j 


State (that is, country) of residence: 
JP 



This person is applicant I I all designated r~~~l all designated States except | 1 the United States r— I the States indicated in 

for the purposes of: I I States | ] the United States of America I Xl of America only | ) the Supplemental Box 



X I Further applicants and/or (further) inventors are indicated on another continuation sheet 
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Continuation of Box No. UI FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



If none of the following sub-boxes is used, this sheet should not be included in the request 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 

rvf rs> <zi A crt iv ind ir n tf> W hfl/tw i 

SERINE Susumu 

c/o Tokyo Research Laboratories 
KYOWA HAKKO KOGYO CO., LTD. 
6-6, Asahi-machi 3-chome, Machida-shi, 
Tokyo 194-8533 Japan 


This person is: 

| | applicant only 

| x | applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 
JP 


State (that is, country) of residence: 

TD 


This person is applicant 1 I all designated | 1 all designated States except f~ I the United States 1 1 the States indicated in 

for the purposes of: 1 1 States | | the United States of America IX 1 of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

| [ applicant only 

| | applicant and inventor 

|~] inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant | I all designated | 1 all designated States except I 1 the United States J 1 the States indicated in 

for the purposes of: 1 1 States 1 1 the United States of America | | of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

| | applicant only 

| | applicant and inventor 

f ~1 inventor only (If this check-box 
' ' is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant r~ — | all designated |~~ — 1 all designated States except r~~| the United States | 1 the States indicated in 

for the purposes of: 1 1 States | | the United States of America | | of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

| J applicant only 

jj^j applicant and inventor 

j j inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant 1 1 all designated 1 1 all designated States except | 1 the United States [ j the States indicated in 

for the purposes of: I I States | | the United States of America | | of America only | | the Supplemental Box 


| 1 Further applicants and/or (further) inventors are indicated on another continuation sheet. 
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Sheet No. 




The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

■ AP £5^° P J a *f nt: GH Gha *a> GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Sierra Leone, SZ Swaziland 

TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State of the Harare' 
Protocol and of the PCT 

EA «?ri sia ° P * te ? t: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova 
RU Russian Federation, T J Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian Patent 
Convention and of the PCT 

■ EP European Patent: AT Austria, BE Belgium, CH andj, LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 

DK Denmark, ES Spain FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 
Convention and of the PCT r 

* OA 9^ I ate ^Lr 5 F Burl 2S5,?f s ?' ? enin > CF Ccntral African Republic, CG Congo, CI Cote dTvoire, CM Cameroon, 
GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any 
other State which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired 
specify on dotted line) 

National Patent (if other land of protection or treatment desired, specify on dotted line): 

■ AE United Arab Emirates mm ^ 



| AL Albania 

| AM Armenia 

! AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

f BB Barbados 

} BG Bulgaria 

! BR Brazil 

! BY Belarus 

| CA Canada 

I CH and LI Switzerland and Liechtenstein 

! CN China 

Costa Rica 

Cuba 

Czech Republic 

Germany 



CR 
CU 
CZ 
DE 

DK Denmark 

DM Dominica 

EE Estonia 

Spain 

Finland . . . 

United Kingdom 
Grenada 

GE Georgia 

GH Ghana 

GM Gambia 

HR Croatia 

Hungary 

Indonesia 

Israel 

India 

Iceland 

Japan 

Kenya 

■ KG Kyrgyzstan 

□ KP Democratic People's Republic of Korea 



ES 
FI 
GB 
GD 



HU 

ID 

IL 

IN 

IS 

JP 

KE 



Liberia 

I LS Lesotho 

I LT Lithuania 

I LU Luxembourg 

I LV Latvia 

I MA Morocco 

I MD Republic of Moldova 

I MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

i MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

! PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia 

; SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

1 TR Turkey 

TT Trinidad and Tobago 

TZ United Republic of Tanzania 

UA Ukraine 

UG Uganda 

US United States of America 



UZ 
VN 
YU 
ZA 
ZW 



Uzbekistan . 
Viet Nam . . 
Yugoslavia . 
South Africa 
Zimbabwe . . 



KR 
KZ 
LC 
LK 



Republic of Korea Check-boxes reserved for designating States which 

Kazakhstan become party to the PCT after issuance of this sheet: 

Saint Lucia' ■ . • • RZ X MZ 

Sri Lanka ■ ■ AG X EZ 



have 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4 .9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 15 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit (Confirmation (includingfees) mustreach the receiving Office within the 15-month time limit.) 
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Filing date 
of earlier application 
( d ay/m on th/ycar) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional application: * 
regional Office 


international application: 
receiving Office 


licm \ i j 

29.06. 1999 


183437/99 


JP 






item (2) 

16.03.2000 


74757/2000 


JP 






item (3) 











Sheet No. 



Box No. VI PRIORITY CLAIM 




n Further priority claims are indicated in the Supplemental Box. 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 



(1), (2) 



* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was fled (Rule 4.10(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to cany out the international search, indicate 
the Authority chosen; the two-letter code may be used) : 

SA/ 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VIH CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 



: 5 

113 

: 9 
: 1 

: 22 

45 



This international application is accompanied by the item(s) marked below: 

1. R3 fee calculation sheet 

2- □ separate signed power of attorney 

3. □ copy of general power of attorney, reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority documents) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. Q separate indications concerning deposited microorganism or other biological material 



Figure of the drawings which 
should accompany the abstract: 


-i nfnrm^t n rm ahnnt KD rprnrd rormflf ; ftrn. 
Language of filing of the 

international application: the Japanese 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 

KYOWA HAKKO KOGYO CO., LTD. NATSUME Ayumi 

SASAKI Katsutoshi SHIRAISHI Norihiko YAM A DA Yoji 

NAKAGAWA Satoshi 
SERINE Susumu 



I. 


Date of actual receipt of the purported 
international application: 




2. Drawings: 
J" received: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 






4. 


Date of timely receipt of the required 
corrections under PCT Article 11(2): 






| | not received: 


5. 


International Searching Authority tq a / 
(if two or more are competent): la A / 




6. 1 1 Transmittal of search copy delayed 
1 1 until search fee is paid. 





For International Bureau use only , 



Date of receipt of the record copy 
by the International Bureau: 



See Notes to the request form 
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To: 



KYOWA HAKKO KOGYO CO., 

6-1, Ohtemachi 1-chome 
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Date of mailing (day/month/year) 

08 August 2000 (08.08.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
1216 


International application No. 
PCT/J POO/04304 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

KYOWA HAKKO KOGYO CO., LTD. (for all designated States except US) 

SASAKI, Katsutoshi et al (for US) 
International filing date 29 June 2000 (29.06.00) 

Priority date(s) claimed 29 June 1 999 (29.06.99) 

16 March 2000(16.03.00) 



Date of receipt of the record copy 
by the International Bureau 

List of designated Offices 



14 July 2000(14.07.00) 



AP :GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

EP :AT / BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT / LU,MC / NL # PT,SE 
OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,ML,MR,NE,SN,TD,TG 

National :AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CR,CU,CZ,DE,DK,DM,DZ,EE, 
ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP,KE,KG,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD, 
MG,MK,MN,MW,MX,MZ,NO,NZ,PL,PT,RO,RU,SD,SE,SG,SI,SK,SL,TJ,TM,TR,TT,TZ,UA,UG,US,UZ, 
VN,YU,ZA,ZW 



The International Bureau of WIPO 


Authorized officer: 




34, chemin des Colombettes 


Susumu Kub$>/1~ ^ 


121 1 Geneva 20, Switzerland 




Facsimile No. (41-22)740.14.35 


Telephone No. (41-22) 338.83.38 
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Continuation of Form PCT/IB/ 
NOTIFICATION OF RECEIPT OF RECORD COPY 



Date of mailing (day/month/year) 

08 August 2000 (08.08.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent* s file reference 
1216 


International application No. 
PCT/J POO/04304 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents , 



A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



Form PCT/IB/301 (continuation sheet) (July 1998) 
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PHPENT COOPERATION TREA^ 

. " kPP^P From the INTERNATIONAL BUREAU 

PCT 



ATION CONCERNING 
ION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 



To: 



KYOWA HAKKO KOGYO CO., LTD. 

6-1, Ohtemachi 1-chome 

Chiyoda-ku 

Tokyo 100-8185 

JAPON 



Date of mailing (day/month/year) 
20 October 2000 (20.10.00) 






Applicant's or agent's file reference 
1216 


IMPORTANT NOTIFICATION 


International application No. 
PCT/J POO/04304 


International filing date (day/month/year) 
29 June 2000(29.06.00) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 
29 June 1999(29.06.99) 


Applicant 

KYOWA HAKKO KOGYO CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
international Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 1 7.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk^*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 1 7.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters M NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 

29 June 1999 (29.06.99) 
16 Marc 2000(16.03.00) 



Priority application No. 

11/183437 
2000/74757 



Country or regional Office 
or PCT receiving Office 

JP 
JP 



Date of receipt 
of priority document 

18 Augu 2000 (18.08.00) 
18 Augu 2000 (18.08.00) 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

Marc Salzman 
Telephone No. (41-22) 338.83.38 



u- 



Form PCT/lB/304 (July 1998) 



003599759 



INTENT COOPERATION TRE^f 



WO 01/00848 
PCT/JPOO/04304 



From the INTERNATIONAL BUREAU 



PCT 

... fcuV 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first-sentence) 



Date of mailing (day/month/year) { 
04 January 2001 (04.01.01) 



Applicants or agent's file reference 
1216 



To 



KYOWA HAKKO KOGYO CO., LTD 
6-1, Ohtemachi 1-chome 
Chiyoda-ku 
Tokyo 100-8185 
JAPON 




!.P. DEPT 



IMPORTANT NOTICE 




Applicant 



KYOWA HAKKO KOGYO CO., LTD. et al 



AG,AU,BZ,DZ,KR,MZ,US 

,„ accordance with R u.e47,(^ 
^n=i^ 

2 The following designated Offices have waived the requirement for such a communication , «t this time: 

I 3 . Enclosed with this Notice is a copy of the international application as published hy the Internationa. Bureau on 
04 January 2001 (04.01.01) under No. WO 01/00848 

REMINDER REGARDING CHAPTER II (Article 31 (2)(a) and Rule 54.2) 

It is the applicant's sole responsibility to monitor the 19-month time limit _ 

Note that on, y an applicant who is a national or resident of .PCT Contracting State which ,s bound by Chapter .. has 

rigMto file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 
Form PCT/IB/308 (July 1996) 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



^TENT COOPERATION TRE 1 



PCT/J POO/04304 



RECEIVED! 
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PCT 



From the INTERNATIONAL BUREAU 



RMATION CONCERNING ELECTED 
cfclf CES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 



Date of mailing (day/month/year) 
19 March 2001 (19.03.01) 



Applicants or agent* s file reference 
1216 



To: 



KYOWA HAKKO KOGYO CO., LTD. 

6-1, Ohtemachi 1-chome 

Chiyoda-ku 

Tokyo 100-8185 

JAPON 



IMPORTANT INFORMATION 



International application No. 
PCT/J POO/04304 



International filing date (day/month/year) 
29 June 2000 (29.06.00) 



Priority date (day/month/year) 
29 June 1999 (29.06.99) 



Applicant 



KYOWA HAKKO KOGYO CO., LTD. et al 



, . The applicant is hereby informed that the internationa. Bureau has. according to Artic.e 31 (7), notified each of the fo.iowing 
Offices of its election: 

AP GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ,UG,ZW 
EP AT BE CH 6y,DE,DK,ES,FI,FR,GB,GR,IE,IT,LU,MC,NL,PT,SE 

2 The following Offices have waived the requirement for the notification of their eiection; the notification wii. be sent to them 
by the International Bureau only upon their request: 
EA :AM,AZ,BY,KG,KZ,MD,RU JJ/TM 

aa .rcricf CG CI CM,GA,GN,GW,ML,MR,NE,SN,TD,TG 
MX,MZ,PT,SD,SG,SI,SL,TJ.TM,TR,TT.TZ,UA,UG,UZ,VN.YU.ZA^W 

of the PCT Applicant's Guide. 

The entry into the European regiona. phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 





Authorized officer: 




The International Bureau of WIPO 
34, chemin des Colombettes 


KiwaMpay grfP 




1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 _ 


3905660 



Form PCT/lB/332 (September 1997) 
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COMMUNICATION IN CASES TOR WHICH 
NO OTHER FORM IS APPLICABLE 



^^tt^io (08.08.00) 



To: 



KYOWA HAKKO KOGYO CO., LTD. 
6-1, Ohtemachi 1-chome 
Chiyoda-ku 
Tokyo 100-8185 
JAPON 



RECEIVED 

m 1 7, 2000 



International application No 

PCT/JP00/04304 

Applicant 



\ \ REPLY DUE within 

Q NO REPLY DUE, however, see below 
j>3 IMPORTANT COMMUNICATION 
Q INFORMATION ONLY 



KYOWA HAKKO KOGYO CO., LTD. 



months/days from the above date of mailing 




2 . COMMUNICATION: 

The International Bureau 
PCT/RO/134. 



acknowledges receipt on 14 Jul 2000 (14.07.00) of Form 



The international Bureau will 
on the cover sheet of the pamphlet: 



iH publish this Form in the pamphlet with the following entry 



"Withal— ^ 
PCT Rule 13bis separately from the description. Date 
Bureau 14 Jul 2000 (14.07.00)". 
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Applicant's or agent's file reference 
1216 

International application No. 

PCT/JP00/04304 



SeeNotificationofTransmittalonnternational Preliminary 
FOR FURTHER ACTION Examina tion Report (Form PCT/1PEA/4 1 6) 



International filing date (day/month/year) 
29 June 2000 (29.06.00) 



Priority date {day/month/year) 

29 June 1999 (29.06.99) 



A01H 5/00, G01N 33/53, 33/15, 33/50 



Applicant 



KYOWA HAKKO KOGYO CO., LTD. 



This internationa. preliminary ex—ion report has been prepared by this Internationa. Preliminary Exan.in.ng Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



sheets, including this cover sheet. 



• a k„ anmfyfs i e sheets of the description, claims and/or drawings which have 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCI). 



These annexes consist of a total of _ 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 



II 
III 

IV 
V 

VI 
VII 
VIII 



□ 
□ 
□ 



□ 
□ 



Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 

19 January 2001 (19.01.01) 


Date of completion of this report 

21 September 2001 (21.09.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. ^ 


Authorized officer 

Telephone No. — — 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/04304 



I. Basis of the report 



i i with regard to the elements of the international application:* 
the international application as originally filed 

[ | the description: 

pages m . 

pages . 

pages 



, as originally filed 
. filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



| | the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



_, filed with the letter of 



2 With regard to the language, all the elements marked above were available or furnished to this Authority in the language m which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which 

□ the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

| 3 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
|~| contained in the international application in written form. 

filed together with the international application in computer readable form. 
| | furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. |___] The amendments have resulted in the cancellation of: 



□ 
□ 



the description, pages . 
the claims, Nos. 



| | the drawings, sheets/fig , 

I 1—1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
| 5- | — | beyond the d i sc iosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation 

in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Hute /u.jo 
! and 70 J 7). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
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Claims 4, 11-15, 17, 19-21, 23-27, 29 and 30 

Document 1 discloses amino acid sequences presented 
in SEQ ID NO: 2 and 3 in the present application, poly- 
peptides comprising the same amino acids, DNA coding said 
polypeptides, plasmids containing said DNA, transf ormants 
transformed by said plasmid, and production of polypetxdes 
using said transf ormants . 

Document 2 discloses the amino acid sequence 
presented in SEQ ID NO:l in the present application and a 
polypeptide comprising the same amino acid sequence. 

A polypeptide described in Claim 4 is 
indistinguishable from a polypeptide disclosed in Document 
1; therefore, the inventions set forth in Claims 4, 11 to 
15, 17, 19 to 21, 23 to 27, 29 and 30 are disclosed in 
Document 1 . 

in addition, a polypeptide described in Claim 11 is 
indistinguishable from a polypeptide disclosed in Document 
2, and therefore the inventions set forth in Claims 11 and 
12 are disclosed in Document 2. 
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The preparation of an antibody against a known 
polypeptide is an option routinely available to a person 

skilled in the art. 

Therefore, the invention set forth in Clai, M could 
be derive* easily by a person skilled in the art fro. the 
disclosure in Document 1. 
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VIII. Certain observations on the international application 



supported by the description, are made: 
Claim 60 

When only a desired property is specified, it is 
commonly difficult to identify which chemical substances 
(compounds) have this property, and therefore when the 
description does not describe traits such- as a chemical 
structure for obtaining an active ingredient the process 
of obtaining the active ingredients needed to carry out 
the invention involves screening an infinite number of 
substances in order to determine whether or not they have 
said property, which exceeds the capacity for trial and 
error expected of a person skilled in the art. Therefore 
such a description does not disclose the invention 
sufficiently clearly or fully to enable a person skilled 
in the art to carry it out. 

Applying this to the description of the present 
application, although a screening method is described for 
identifying compounds it does not present any trait such 
as a chemical structure for obtaining active ingredients, 
and this is not such as could be inferred by a person 
skilled in the art at the time of filing, and therefore 
the scope of the active ingredients covered by the claim 
would be unclear to a person skilled in the art, and 
carrying out the invention would entail a capacity for 
trial and error greater than can be expected of a person 
skilled in the art, in order to screen and verify an 
infinite number of compounds. 

Therefore the description does not support the 
invention described in Claim 60 sufficiently clearly or 
fully to enable a person skilled in the art to carry it 
out . 
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(54) «J K 

(57) Abstract: A novel polypeptide having a j& 1,3-N-acetylglucosaraine transferase activity; a process for producing this polypep- 
tide- a DNA encoding this polypeptide; a recombinant vector having this DNA integrated therein; a transformant having this recom- 
binant vector; a process for producing a sugar chain or a glycoconjugate by using the above polypeptide; a process for producing 
a sugar chain or a glycoconjugate by utilizing the above transformant; an antibody recognizing the above polypeptide; a method 
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* * - fc*MM,T m unzmmm n a, «hi«*d n a 5iMMB 
«#- nmiMmnotHvvy > fflBi s a , ks^a 

MM fcttMMreUMI. tiWl**^^^ 

^ -So 



fc*^ ^Tl^CFukuda, M. , Cell Surface Carbohydrates and Cell Develops 
CRC press, Bosa Raton, FL (1992), Glycobiology, 3, 97 (1993)) 0 

Gal ^l.^*^^*^^^^^^^^^^^ 
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mmX\ 61cNAc/ffl-3Gal«5Jg*^-rs«IIS©^fcll#fSo GlcNAc/?l-3Gal*Si£ 

$g£#$>£ CJ. Biol. Chem., 268, 27118 ( 1993 K J. Biol. Chem., 267, 2994 (1992 )> 
J. Biol. Chem., 263, 12461 (1988), Jpn. J. Med. Sci. Biol., 42, 77 (1989)) 0 

ztizz-z. 2^©Gai /?i,3-N-T-fe^;i/^";i/3^^ >$mmm(Dmfcj'&>7 

n-><fb£ftT^SCProc. Natl. Acad. Sci. U.S.A. 94, 14294 (1997), Proc. Natl. 
Acad. Sci. U.S.A. 96, 406 (1999)) 0 £ £ JC53'J©Gal j3l,Z-tt-T-k1-)l/7)lziy- 

^ y & g @l is a» ft £ t % 1? if o i? t o ^ r (i BE e> fc & o t v a «; v > , 

GlcNAc/51-3Gal«it^*-r5«llltt#m^fe<^^^-r-5c:i:i{pe» Gal /3 
l,3-N-T-fef-;i/^;bn+i-^ tMLTttx &&&9tftm& J pmMBM#M 

b h©?l<4Hc&^ h-N-**^ h7t-7 (Gal/?l-4GlcNAc/?l-3Gal/?l- 
4Glc) h-N-5 1 (Gal/?l-3GlcNAc/?l-3Gal/?l-4Glc) s 

3 CActa Paediatrica, 82, 903 (1993)) 0 'J 3*«Stt^iSLTGlcNAc^l-3Gal 
±SB^-'J=f«S©-&fifcfcH#-rSGal /51,3-N-T-fe^;i/^n-b-^ ><fcl£g#J!l©il 
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^#rfT-2)GlcNAc/?l-3Gal^SWrS!liiI^4'-C's Wfc^ »;-N-7Mr^;i/7 

-T^Gal /?l,3-N-T-te^;i/y;u=i-»t^ >$5M^tt^*^qIf^d s $)Sfctos eft 
tfi)-n-T-b?)\/7t b-tfS>*S$y:> GlcNAc /?l,4-#5^ 

ns, isiA—tt?? h-zm&mmfcmisx&s z-tizxizimmnrnm (/5 4 

Gal-TL /34Gal-T2 s /?4Gal-T3, / 94Gal-T4) 

^^^D->^sns*n^no#*oft«*iiw»tt*^*n-rv^scj. Bioi. 

Chem. 272, 31979 (1997K J. Biol. Chem. 273, 29331 (1997)] „ 

ifoL GlcNAc /?l,4-#7? Y-TM&mntQAl /?l,3-N-7-fe^;i^;i/3it 
5>«SgPSP**fflV^s in vitrot-tf U-N-T-te^l/^ h-y-a- >mt&*&I&?% 
^tA>'f|5 0 £fe N GlcNAc /31,4-#5^ h -^<Ki^#*Jlfe^2:Gal /31,3-N- 
T-fe it 5 >(E^Bii*jte^ft«ia*T?^J6af S d ted; t) s * U -N- 

gicnac 0\A-i3^^ v-7,u^nm\±^tk J ^(Dmmxm^x\^t^ 

Gal /?l 3 3-N-T-fe^-;i/^;i/=3itA >!SM^jifE-7-M^IBirc24 J l?«-rl>-i: 
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&&<fmtZZ.£ifitot>tiX^Z CJ. Biol. Chem., 259, 10834 (1984), J. Biol. 
Chem., 261, 10772 (1986), J. Biol. Chem., 266, 1772 (1991), J. Biol. Chem., 
267, 5700 (1992)) „ 

CGlycobiology, 7, 453 (1997)) 6 

Z<Q&mtWmzmW<tZ7'y7'*&gbtZ CTetrahedron Letter, 24, 5223 
(1997)) o 

tiX^&o iii$"et^ P-Wb£ftfc2$l®Gal /?l,3-N-z-fe^;i/^;i/3J-9-$ > 
Biol. Chem., 265, 20476 (1990)) Ztfrt>, ftMOP W^ItAMC^'J- 

* v * (5 ^ji < % s z: t & s im® # y > n t a»» t * u - 

freo^'J^^^jiaSffiT^ Jfii4»££f$ SHAD $ * § n t #X £ § t 
?>ft5o tfy-N-7-fe^;i^* h-y-^ >«HS*^Ju-rSii:fc«t D, #j& 

h^^>«f»©^«6*itin**fe^fcUTttx^Tt^Lfe^j^*v?,ft 
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5c 

FftHWSSUTV-f >MSUfcl^ Swiss 3T3«STGF-/5T-«LaUfe^ 
Kfll§©M^£r*i* W^K©*i$H;:tf >J -N-7-fe 5^1/5 ^ h -y- a 
inf SCfctf^nx^S (J. Biol. Chem., 268, 1242 (1993), Biochim. Biophys. 
Acta., 1221, 330 (1994)} , 

NIH3T3«tcN-ras7*P h^yziiz-y^^^^ts * D -N-T-teg^l^ h 

? s >mm(D^mz 5 0 1 , 4-#^ * h t /? 1 , 3-n-t -t ^ 

>«g«»*©ffittd«iiin u flg*>^ff©N-^i^M®i*©tf v-n-t 
-t^^ h+h^ >mmmtmmt^^tt^tix^^ cj. Bioi. chem., 266, 

21674 (1991)3 „ 

lfflM[g©Il*>^WT-i&5CD43, CD45 S £fcttCD44©^H i «#iij!jD 
•f5 Q. Biol. Chem., 271, 18732 (1996)} 0 .lti(i s 372/?l,6-K-?t^ 

M ©-£$£ H#"f 5 0 1, 3-N- T M. V S >$K&&m<D£ V >S® fc & -5 fe 

HL-60«ffllS^2 7°Cftg#-r5i:, lamp-1* fcfctlaap-2fcfl-;!ra*- 5* U-N- 
T^)^f? YVXyWSmWttffllfchZ.lVtohtoZ^'b CJ. Biol. Chem., 
266, 23185 (1991)} , 

bfrU «Mfti»^>^^K©fe*fcaUfc1&±*IIB (^fefNamalwalfflR 
Namalwa KJM-1» CH0«&£) tefc^T, *'J-N-:P-fe^;i/7* hit? >«f| 

>*8«©£j#K§g#bWSGal /?l,3-N-7--fe^;i/^n-9-? 
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LTl^Gal /?l,3-N-T-fe^;i/^;H3it^ >mmmmtt&m%X'$tl^m 

UTV^Gal ^l,3-N-T-b^;u^;i/u-y-5 >teW*(^^^cii^#^e>ns 

=i -9- ? LT t\ 5 WS^MC £1^ TIBS b T ^ £ Gal 

/? 1 , 3-N-r-fe f-;i^;H3 -tt $ >»|©§^ S^-T 5 £ & ?> mz %H t> <D 
Gal 0\,Z-U-?*3-)\s?)\,ziyrl >&&ffim<D&*lZ-D^X<D&m¥$)m&ZW 
ZMz-rzzttt-egte^o 

^©Gai /3\,z-K-T*^)\s7)\,ziy\y%mmn(Dm%*\mtztMz\^ 

y-lfww^y^-tf— > 3 >&^p CR&) ^^§»'$§ c toT C 
ft £ T £ d - Wb £ tifc 2 ic^i £ nmte % Gal /? 1 , 3-N-r-fe £01/ ri -y- 

-TStfU^r^ K**JfflU &£&WM$<!)IE|g£k ILISSffi^ 

©Affix *>^ft©&s&u ^^m^^o^jsw^^ii^-r 

5 (H 1 1 J)§o 
*«W{±x IXT<D (1) ~ (6 2) fcH^4o 

(1) ttTO(a), (b), (c), (d), (eK (f ) , (g) 45 
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( a ) 1 ib«©7' ^ 7 m&m? ft 5 * u ^7-?- h 0 

(b) g3?iJ#^lsB«60r^7^ra©4 l#@fr<~>3 9 7#g07UM 

( c ) IB?iJ#-^ 2tm<DTX; i!IB?iJ £ ft £ * 'J ^ 7"^ H » 

( d ) mtm^ 2 IB«OT ^ 7 KIB^J© 4 5 Si 3 7 2 #g 07 =• 7 WR 

( e ) roaiM 3 IBiiOT 5. 7 ^IB» £ ft £ U ^7*?- Ho 

(f ) m?m^3mM<DT^ym%m<D4 5#ifr£>3 7 2#B®7*<7@gE 

( g ) is?y#-«f 4 SBii© r ^ j w&n ft £ * u ^ 7^ h o 

(h) ia?iJ#^4sBtB©^7B£iB?iJ0 6 2#g|fr6 3 7 8#EO:^71£IB 
( 2 ) * U ^7^ H tfs ±13 ( 1 ) © * >; ^7^ h ©^-r S T 5 7 i?MB^iJ 

fro* y -N-T-fe^;i/v 7 H -y < >«*i^^tl9^-r 5r5tt=£*-r u ^7*?- 

ht*5, ±ib ( 1) (Dmm&im\ 0 

(3) ^U-N-7tf^7^ hit^>M©^tH-^1-?.rStt^s /ff 1,3- 
K-7*?)iy)lnV*>&&&mft&X*$>2>, ±m (1) (2) ®tt££j£ 

#Jo 

(4) wto (a), (b), (c) (d) fr^tzm^omiztiz 
* u^r^Ho 

( a ) ia?!j#-^ 3 |B«©T ^ 7 mmW? <d ft § * U ^7*^ Ho 

(b) E?iJ«3fdi6CDT$7i?lB^J©4 5#gfr£ 3 7 2#g©7^7l£IB 
#J£l^tftf y^7^ Ho 

( c ) 1B?'J#^ 4 $m<D T X 7 i?iB?!Jfr £ ft 5 'J 1 7**- H o 
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(d) mm^4tV®<D7K;mW!M<DG 2#@fre>3 7 8%B<D7Z;m®, 

(5) iB9!I#-t4i3*0T$yKIE9yfc:*^Tx m±®r ^®#&&s 

u&%\s<i±ttto$titz7z;mmmfr tronty-H-T^n/** hits 

(6) JJTF© (a) £fct± (b) ©*U^7*^HTf*t)s fro* U -M-3Mr 

? hit s; >wii©^j*fcBi#-r««ttft#-rs^y ^rf- k. 

(a) fi*JMlia*07$v'«E5»J0 4 1#B*»6 3 9 7#g©T=- yiffi 
*iJ£Hr»s froE*J#5 1h3«©T5 ypiffi?ij© 1#B*6 3 3#@©T4 y&E 

(b) E#£^2fflfl©:7'Sv'gffl5«©4 5#|*f,3 7 2#g©7^yl£@e 

( 7 ) u ^7-^ k*» n ±ta ( 6 ) ©* y h*<Dit 5 y s y mmmz 

Ho 

(8) y-N-T-te*-;i^ Mt^^ftfKO^rtfcH-^-rsmtt* 1 * /?1,3- 
N-y-b^;b^>n-y-5>$s##*rSt4T-$)^> ±16 (4) ~ (7) v^mfriofc 

( 9 ) ^ u Y(Di3\,z-ti-7-b*)i>rfroy-i ^m&mmtmtf, mm 
>ste^i-ststt-e»s±i3 (8) ©^u^t-^Ko 

(10) /3l,2-ti-7**)\syj1/3VK>im»*f&&ifi* i)K-7**)\>7 
^ hit ^ > (Gal/?l-4GlcNAc) h-* (Gal/3 l-4Glc) N ii) N-^Hr 
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Mi^-eN-T-te^l/^lo-!*-* VftfeSfT *±B (8) *fet± (9) 

(11) WTO (a) , (b) % (c), (d) , (e) N (f ) % (g) 
£<fcV (h) fr&fc«W£»)«tfftS#>;'V7*K-e»!>, *>o*y-N-7-fe*-;U 

( a ) 1 BBiB©T 5. / £ * 5 * 'J ^ H , 

(b) E5U#-^lB«©r$>'RBSM©4 1#@*»&3 9 7#§©7'^M 

^j^tt^y^^Ho 

( c ) IE?'J#-if 2 B3«©T 5 y ft S 'J ^7*^ Ho 

( d ) ia^ij#-^ 2 IB«S©T 5 </ KE5U© 45#B*»5>372#a©T^yKia 

( e ) 1B^'J« 3 H3i$©T ^ y'«E8lJ&»&&*#y ^r?- Ko 

(f ) iS5»JM3ga«©T5>'«E5>J©4 5§ifr*>3 7 2#i©7S>'i8ffi 

ais^tr* y^r*- Ho 

( g ) IE 4 IB« ©T ^ J mm ts> e> ft -5 * 'J H » 

( h) E?!|#-t 4 1316© 7 5. y $IE?iJ© 6 2 Si * £ 3 7 8 #g©T S J mi 
?tj£#trtf y^T^ Ho 

(12) * y h^ ±bb (ii) ©* y ^y^- K©«t57USK 

^r^H-eftSs ±83 (i i) ©Wile 

(13) ±13 (4) ~ ( 1 0) ©v>f t n^lo(ZH3«o©**y^^H^n- 
h*t§DNA„ 

(14) IB5>J«7Sfett8IB«ffl*3ES3«l**"r5DNA, 

(15) ie?ij« 8 gBtt©tt&E£i&#-r 3 d n a t x h y > y x > h ft^ 

Stf y^7^ 1**3- KtSDNA. 

(16) ±13 ( 1 3) - ( 1 5) ^1"ft*lo©DNA4£*-rSs 
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(17) ±13 (1 3) ~ (1 5) ^^n^lo©DNA^^^^-(3^ii 

As-zmbftzmmz-foDN a 0 

(18) Wx.^DNA^p\ r^yU KpAMo-G4-2, pAMo-G 
7, pAMoF2-G4, pVL1393 — F2G4 N p B S - G 4 - 2£«ktfp 
T7B-G7fr£&5S¥£t>Jifcm£7-7;U b'-Z&Zs ±IB (1 7) 

DNAo 

(19) ±gB ( 1 7) Sfeti (18) (DMt&ZifcDNA*1%%?%Bnmm 

(20) jf^fe^^ $t£$>> m^mm, mmmm. #t h h 

moms Y^yT.v^-^j trnvvfr z & ssifr 

ffijg&#:-e&-5s ±13 (19) O^Sfe^o 

(2 1) W&toifis EschericMaM{3M1-5MtlT-S.Ss ±13 ( 2 0 ) © 

(22) Escherichia coli MM294/pBS-G3(FERM BP-6694K Escherichia coli 
MM294/pBS-G4(FERH BP-6695) S & X ^ Escherichia coli MM294/pT7B-G7(FER 

M BP-6696)o 

(23) mwmtt. v** • ^□--n'Hejj^ ^xp-v,kd^ 

•7-^7^ • >W F-TiR CH0;fc BHK&0H& 77UA$ H U^l/WMIl^ 
NamalwalfflR Namalwa KJM-1«, t bfl&J/affH«fc*cfct>'t r ^Jfil^«^ 
§Sl^e.3i«ti?>lli^«tr$)?>s ±B (2 0) ©^R«5^o 

(24) BMJJ&fr\ Spodoptera frugiperda tflM&BR Trichoplusia ni 

(20) cpnm&&foo 

(25) ±83 ( 4 ) ~ ( 1 0 ) (D^tfift 1 otgBit©* U K£n- 
K T 5 D N A £^ ? -£M^Z^T't# ^ft 3ffit£&D N A SiSltS JfcMfe 
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s»*»6atfnsj&JMEift*-e»s^ ±13 (2 5) 

'(2 7) ±HB (4) ~ (1 0) (D^thtH-olzmffiO)**)^???*?- 

(2 8) ^•S«fd*!fi!iti©^;i/^4 , T?fe5i:i:*^f8kfc-rSN ±IB(2 7) 

(2 9) ±IB (4) ~ ( 1 0) ©V^ftfr lo£ifl«©tf U^7•^K£:3- 
K -f -5 D N A ? -HI&fr&A/etf <b h SIM^ftD N k^Mt £ h 7 > 

(3 0) ±8B (4) ~ ( 1 0) <D\,\?tlfr l-D\Ztm®*>) ^73- h*£3- 
F-T2)DNA^^H\ in vitro tO^jM- • fflffimz <fc <0 Ifctf \) ^7?- 

(31) ±13 ( 1 ) Sfctt ( 2 ) 0tgg£j^J«BftM62: l/Cffll\ 

(a) &$££U 

(b) i)N-T-b^;i/^^ Mf5.> (Gal/?l-4GlcNAc) N Gal£l-3GlcNAc£fe&^ 
^ (Gal/?l-4Glc) s ii) N ^ > N Gal/?l-3GlcNAcg; fe 

h-^«Htft*«7c5|dBC*fr**y^«s £<fct>*iii) N-r-fe*-^* 
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02) ±ib (3 i) 0%&££*>mt>nzN r tm 

(a) m&&&n, 

(b) GlcNAc 01,4-#7* Y-^mMs &£Tf 

(c) 5' --'j>^^7^7 h-^^TKM^t^S-M-uto, M7j<i4 

(33) ±i3 ( i ) gfefct (2) (Dmm£mm*mmmtLxm\ 

(a) mmmus 

(b) GlcNAc /?l,4-#7* h-^feW^, 

(c) i)N-r-fe^;i/7^ > (Gal/?l-4GlcNAc) „ Gal/3i-3GlcNAcSfe(±^ 
£ b-* (Gal/?l-4Glc) , ii) N — T-teJ-JV? & Gal/? l-3GlcNAc 

v-^>, Gai/?i-3GicNAc*fc{±v^ h-zmm*wmjcm$iz%?z%LtiMn, a 

XTfiv) ±13 (3 1) gfctt (3 2) ®^(cJ:0^?»n§R«tlA>?>*€)^ 
( e ) £ V > - 5 ' - - U ^ h -X %Mmfotplzft&& Utf>> fezkfj; 

&x\)-k-7*i-)^>? hy$i/mmm*i!ntzmmM£tz&m&mn<D§k&$ko 

(34) ±13 ( i ) £tz\* ( 2 ) ©«f«^^pj©w«&^-c* § y ^rf- 

S«JME*^***#*+-e«*U IK«***fcN GlcNAc /?l-3Gal/?l-4GlcNAc 
3 UK GlcNAcifll-3Gal^l-3GlcNAc«Ki*^-rs*lx GlcNAc/? l-3Gal/? 
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l-4Glc^S W -f £!l&s ( Gal £ l-4GlcNAc 0 l-3) n Gal £ l-4GlcNAc$j££;pa U n A* 1 
«±-C**«. *5«fcy f (Gal/Jl-4GlcNAcyffl-3) I1 Gal / 51-4Glc«lig^bn^lW± 
■ff* & & SWA D »ttft Stt J: D fc * fc tt&Mggj £££ f s 

n • whs*. Kte*^* j: t> gore * *: tti^ifi^^t zz-t mm 

(35) mnimftffs w&m* mswl mtowifo£iztt%&m&c&z. 

±13 ( 3 4 ) coMii&o 

(36) ±13 ( 1 ) £tzl& (2) ©ffiH£fifcaj©W®$#-e & S U 

£#fc h h7^yi- ^tftftffifU mW)V>)*^ GlcNAc/?l-3Gal/?l- 
4GlcNAc#i6**j"rSttK GlcNAc/Sl-3Gal/n-3GlcNAc^££^&*tk GlcNAc/? 
l-3Gal/?l-4Glc*&j&4#-r*ik (Gal/?l-4GlcNAc/51-3) B Gal/?l-4GlcNAc«ji*W 
bnA*HU±7?*S«fs ^ct^Gal/Jl^GlcNAc/ffl-S^Gal/ffl^Glc^MSWUn^ 

i w±Tf»s«*&ft*»j; 5ii«n*ii«fc»)fts««k Sfct±an«&^*-r5 
s-pfi • m?s * *s an * «t d tost g fc «t 5 n £ « 

(37) ±ib ( 1 ) £ fctt ( 2 ) <Dmmetmm<D*i%tift'e3b % # u ^r*- 

H^n- Kt"SDNA*^^^-C«l»a^^^n5ilflifti^DNA*fii#-r 
a hv>^^x->y^7*ltl*i5i§U »*t»+fcs GlcNAc/?l-3Gal/?l-4GlcNAc 
l*i§*W-f 5*In GlcNAc/31-3Gal/?l-3GlcNAc^$WTS*l> GlcNAc/?l-3Gal/J 
l-4Glc«!3iSWtS«»N (Gal/?l-4GlcNAc/?l-3) D Gal^l-4GlcNAc^^WUii^l 
fit±T?ifc3«U *J;mGal ( 01-4GlcNAc/?l-3) I1 Gal/31-4Glc^^*bn^lW± 

K^^fiic • ttK£i*\ WW «k D iii * fe t § c £ i: 

(3 8) IgSIs MSt ^VnW 

«K**6«ttiia«-&«*-CftS, ±13 (3 1) ~ (3 7) ©V^ftfrlofcEtt 
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(3 9) £m-Wmti s W}M<D5.)l>7*X-$>ZZbZ®mtt2>, ±13(3 6) 
(4 0) ±13 ( 1 3) ~ ( 1 5) ^WloCDNASfflK >W 

(41) ia?!l#-^- 8 8Btt©tf££$d & *1~ 5DNA ©ili^ b fe 6 ~ 6 0 IMS 

(42) it U 3 7 ? i/tf PClWWfeG^ * U 3 7 ^ l/^-f- h* U 

& N ^-iJzf^^U^f- Vi^x^T^^NS' -P 5' ^7t75 

?-He-&fc:ftlft*tifc*U 3"7?U*f- FR«(tk*U J7^U*^ K^cDU ^ 

dl Z \*<p(Di/ h^^tf? >fifp^> h 2/ > (phenoxazine- 

modified cytosine)fS«l^tife^ U ^^Utf K§£#&> * U 3*7 7 l/tf* 1 h* 
ff© U * # 2 5 - 0 - 7o 'J #-X-egft£ tife* 'i^^l/^ 
ffcfc ± tf* 'J 37 * i/**- K 4»© 'J *"-7#2 ' h x h U ^-7,1?^ 

2»s ±!B (4 1) 0tiJn'7^Utf Fo 

(43) ±13 ( 4 ) ~ ( 1 0 ) O^ttli? 1 -d£EM(DX U ^7*f- K*n- 

k 1- s d n a © *r -r a mmm © u & 6 ~ 6 0 ms? t m u bb^u § m t 3 * u 
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h\' *«t«* U 3* 7 UtI"^ K©|§^^?)3i(i*nS^ 'J =J"7- 7 U^f- 
*>J^5 — b? -f-x-Jy • 'J T 7 a ±13 (4) ~ (1 0) (D^-fti 

(4 4) ±BB (4 0) £tz& (4 3) ©*»*ffl^fc, mZtc&mfc 

(4 5) ±13 ( 1 3) ~ (1 5) ^•ftL*»loODNAO^fS**IB5>lO 

* k fciBMWftEjyM-ra* u =f 7 7 h\ & 'J ^7 7 k© 

§§^fr£M(£ft£*U37 7l/;t^H£ffiV\ ±13 (4) ~ (1 0) ©^-fnfr 

(4 6) ±aa (4) ~ ( i o) ©^-r*t*p iotiaii©* , ;^r^ 
h\ ^wst y 7 i/**- K©si«ft:fr ^atf tts^- u 3*7 * u**- k 0 

(47) ±13 (4 ) ~ ( 1 0 ) ©t^-rn** 1 ofcf3*©# 'J ^7-^- K&Rtt 
(4 8) ±53 (4 8) ©ififcfcffl^Sx ±13 (4) - (1 0) ©l^-fftfr 1 

(49) ±13 ( 4 7 ) ©ifi#£ffllr\ ±83 ( 4 ) ~ ( 1 0 ) m^ftifr 1 o 

(50) ±rB (47) ©tfi#*££«* fcSI&WSfefeSlo 

(51) ±13 ( 4 7 ) ©8M**£*T*n ^ &*fctt«i^©fl£»T3lo 

(52) ±13 ( 4 ) - ( 1 0 ) ©^1* ftfr 1 otga*©# U ^7"^ h* ^ttn 
'^tSWtiih^tt^i*^^ F©it5/Jl,3-N-7-tr 
^l/^l/n-y-^ >l£M*W.^^iJ^-a-S'fb^tJ©X7 »J-=>m, 

(53) ±13 ( 4 ) ~ ( 1 0 ) ©1^1* ftfr 1 oliIBI©! ij ^7*?- K*383B 
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(54) ±ib ( 4 ) - ( i o ) ©^m* i onieifi©* u 

1-?»W^«aiS»ii^M^-a-s ±13 (4 7) ©Jrift£ffll\ U-W-K^ 

s&$j£ t £ c ? &s wl* y h * 3 - f -r z>Mfc?<D$m*%m 
(5 5) ±ib (4) ~ (i o) o^-rn*»i-oti3tt©*'j^r^H*3- 

h* T 5 itfc 1 ? ©$£¥ £ H £ 7* P ^ — 9 - D N A 0 

(5 6) rpt-^-DNA^ ai«is§, 'bmmu, ±wm& ill 

570^-7?*^ ±flB (5 5) ©ynf-^-DNAc 

(5 7) ro^-DNA^ t b£tzl±-?t7Z&M(D7n^— #-DN 

Af&£> ±13(5 5) *fett (5 6) ©rDt-^-DNAo 

(5 8) ±§E (5 5) ~ (5 7) Wttlfr 1 ofcfBf^rP^-^-DN 

Ai'<ttm7 , D ; e-i'-DNA0Tltli^tfeU5f?-^-ilfe?^t5 

izisx-f, -fefcTommMwcD^m. * m%. t z z t % *m 1 1 % , m ? p ^ - * 

(5 9) l/#-#-3tfo7-#s ^D7A7i-3-^-7WH>7>^7 

x7— tfjfifc^s Yi/?— tf5tfc^ 99-*— Irillfi^ 

£}H5TT"&2n ±13 (5 8) ©**l>-->m> 

(6 0) ±13 (5 2) ~ (5 4) N (5 8) *AlM5 9) ©Vvfftfrlo 

(61) ±13 ( 4 ) ~ ( 1 0 ) CDV^m** 1 ofcgBSB©* U 1**3- 

(6 2) Jv>?7*y MEt h®jW v ±J3 (6 1)©; 'V^T 
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(1) GlcNAc/Jl,3-#57* Y-X$m&% (j33Gal-T 1) ©*^D^MG 

/? 3 G a 1 - T 1 (giJ^WM 1 ) {iGal/?l-3GlcNAc«3t©^fig(cP-¥-r5GlcNAc 
/?l,3-#:7? h-X&Wmt&S C^W6-181759) 0 ^-ZftZ, 
Blast CAltschul etal., J. Mol. Biol. 215, 403" (1990)3% FrameSearchS CCompugen 

^t5. t-*-^^-^ h UTttGenBank^CD^^^-^^-^^lffl-rSCli: 

lfe-*|cDNASfcttcDNA7-fy7 D -£»§y£ bTs B^-TSEW-ft 
^^^7*7-1' ^ffl^TtfU.*^ — • fx-f y - VTt7i/s> (Polymerase 
Chain Reaction ; DAT, P CRtmZtZ) CMolecular Cloning, A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989) (WT\ 
^L/dra5— • ^D— -> V^2f&t^t) £ ckOTCR Protocols Academic Press 
(1990)} SfrSdfcfc*^ a£l <T?>E?'J£^5D NA©#££^m-f 3 £ 

■e?5. ra*fcb-ci*a-r*E5>j**rsDNA»jt*9i»-raci:A , T?* 

S o 

fcfcftfcD N AWfr#*^±S<0*-&fcfcN JSTF© <fc 9 U?0iftcDNAl 
±B3T'TO b fe D N A m ft * 7 P - 7" b T , K D N A 1 5 £ 

* fes i^d n Afl*#£ 1- § c t vmta ntz-MM c d n a $ fc ti c d n a 9 w 

f 5 c D N ACD5' *5ffiffliJ©^jt il3' £«RHH<Z>*rtt £Efcf#T S d t tfT? § £ 8 nf »rtf 
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DDtil/AS (Anal. Biochem. 162, 156 (1987)3 fc «t 0MNA*afflt5 B 
SfcJteUTs iRNA$f^W7^l/7- If I (Life Technologies*!!!) 

U IAO °Itgt£#<fc S&fettD NA^^itS. f# 5> *lfc£R N fc 
o^T^ ^U=/ (dT) ?-Jfcii7>yA7'7^ (^SUPERSCRIPT™ 
Preamplification System for First Strand cDNA System (Life Technologies*!) 
Ki?)-*acDNA^n. -*§lcDNAi:LT(is 0B*.«fc h*M&£flBI 
ttlliinilftft SK-N-MCfr6 ±fB©#& Ut-*icDMA^IfSC 

cDNA7^77U-(i»J;b{titl.CfcAST^5ocDNA7^77 'J 
-f^Wffifcl/Tfck tU+a7--^D-r>^2)S^l/>h • 7d 
X • <f > • ^EU^ra.-7— • /H^O^- DNA Cloning 1: Core Techniques, A 
Practical Approach, Second Edition, Oxford University Press (1995)^CgB$6 

Ts^lx • 7* — • cDNA • v->-b^>^ ■ T> K • 7"^* = K • ^p-->^ 
(Superscript Plasmid System for cDNA Synthesis and Plasmid Cloning ; GIBCO 
BRL*±gO W-y^-cDNA • • * -y r (ZAP-cDNA Synthesis Kit, 

STRATAGENEiLJBQ ftffl H S fcf 6 ft § 0 #flBK*8 * f±#MJfSEfc*« c 

DNA7-f y'^y ij-tts rUIK^nTOSfeOSJBAt- Sifcfc«toT*A#-C§5o 
cDNA7^ ^U-ftf^jR-rSfetoWs ^D-^^^^^-tim *i» 

*-«VvfftT*>teffl-C*So Jl&ftfc&s ZAP Express (STRATAGENEM, 
Strategies, 5, 58 (1992)] N pBlue II SK(+) (Nucleic Acids Research, 17, 9494 
(1989)X Azap II (STRATAGEMS) N AgtlO (DNA Cloning, A Practical Approach, 
1, 49 (1985)3 , ATriplEx (Clontechtt®!) s AExCell (Phan»ciatt«t) , PT7T318U 
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(PharmaciattM) , pcD2 CMol. Cell. Biol., 3, 280 (1983)) s pUC18 CGene, 33, 
103 (1985)) , pAMo Q.Biol.Chem. , 268, 22782 (1993), SiJ£pAMoPRC3Sc C^rPi 
¥05-336963) ) m*&ff 53 tt?X~%%o 

^5, IWtll, Escherichia coli XLl-Blue MRF' CSTRATAGENEttfflk Strategies, 
5, 81 (1992)) \ Escherichia col i C600 CGenetics, 39, 440 (1954)) s Escherichia 
coli Y1088 CScience, 222, 778 (1983)) > Escherichia coli Y1090 [Science, 222, 
778 (1983)) s Escherichia coli NM522 CJ. Mol. Biol., 166, 1 (1983)) , 
Escherichiacoli K802 (J. Mol. Biol., 16, 118 (1966)) , Escherichia coli JM105 
CGene, 38, 275 (1985)) , Escherichia coli S0LR™ Strain CSTRATAGENEJfJ; D 
fUJED ft ^ Escherichia coli LE392 1/^7- • Pv--><ym2®L) m& 

cDNA7-f^7'J-fcl^ m«JWT©«fc 5 C UTfflH btcDNA7^ 

t b f WiSiOpoly (A)+ RNAct t) c DNA^>^tA (cDNA Synthesis System, 
GIBC0 BRLttK) fcffl^T c DNAS^U ^©pjig^EcoRI-Notl-MI adaptor 
(Super Choice System for cDNA Synthesis; GIBC0 BRL#iO£fi»Dbfc&> 
_->^?*-AZAP IKAZAP II/EcoRI/CIAP Cloning Kit, STRATAGENEftSS) 
OEcpRiaMfteif AU STRATAGENEtt Gigapack III Gold Packaging Extracts 
VNTin vitro packaging*^ *> £ tiz J; cDNA7^7"7'J-«t5o 

gfcj* 7° 9 -f t - £tSft ±13© «fc -5 bt mi# t cDNAlfelicD 

NA7^/7U- zmm t isX p cR^rfr^o mvrJt e. nfePRttiu s^rrn- 

fcC*&fr5£fc*rc3*o ^*-fcl/tfcJu pBlue SK(-), 
pBlue II SK(+) (^ftt*STRATAGENEti») s pDIRECT (Nucleic Acids Research, 
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18, 6069 (1990)] N pCR- Amp SK( + ) CStratagenettBL Strategies, 5, 6264 (1992)] n 
pT7Blue CNovagenM] > pCR II Clnvitrogenftik Biotechnology, 9, 657 (1991): . 
pCR-TRAP CGenehunterttKD , pNoTA T7 (5' -*3' ftft) ft 



&s #Rk£it>£MSanger)£©^:^^>& CProc. Natl. Acad. Sci. USA, 74, 
5463 (1977)] *«V'tt3 73A -DNA^i>t- CPERKIN ELMERfttO « 

©ffiSE^J «B v ^ ° 

a 7.-.^0-->^ £2JK) Zft?Ct££y), /?3Gal-Tli:7^i 

^> (digoxigenin) »ilbfe*©*«ffi-rS^fc**"C**» 
±ia«5^ttt«fc5«#*nfeDNA©«aSIBMttHttDNA»f 

^ttasfcfeJis»*S"ci»«8k ti/*i7- ^D-=>^»2HE*fciB*©« 

(Sanger)*,©^**^ CProc. Natl. Acad. Sci. USA, 74, 5463 (1977)] 
V^fct3 7 3 A • DNA5/— CPERKIN ELMERftM] ^©*MS1B5!I#*T^B 

^ns^u^r^H^^-F-rsDNA^fttfscifctf-c^ HM£«> be 

5Wf5, 6, 7*fctt8Tf**nS«3ffl9!I**r*DNA***if*ii:* , 'C 
£2,o IB^J#^5©DNA^tf7 , 7^^ KfcbTfck WZ-tt, pAMo-G3, pBS-03 
fcfctJSifctf-eSSo I25'iJS^6©DNA^l3tf^^^ KtUttv 
pAMo-G4. pBS-G44»tf BWI«7©DNAft^^^^ h* 

LT^ PAMO-G4-2, P BS-G4-2£ifctf *ifc«»T?*4. K*J#5 8©DN 
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A^tr^^U PfcUTtt, 0'J*fc^ pAMo-G7, pT7B-G7£3btf 2>d t2) s T'£So 

*3DNA*»ftrS£fc£<k!K EiWMU 2, 3 £fefc*4|B«©7$ 7«IE 

fc&Stfy'V/^ 1**3- K-rSBflDODNASm^-rSifc^tftSoW^tfN 
flbtt (v>?7, 7^ K ft*©cDNA7-f77U-C»fC7 

l£7s h U > y x > h S^TT*; W 7 U 7W X pfl&& D N A i; {ix ±ie-e&f# u . 

t* y *y -e— a >m$> s ^(i-y-tf > xo * h >w x y *y -e— s/ a >&^ft 

?fi*©DNASl^ftUfe7'f^^-*ffl^^ 0. 7-1. OMOifrfttf-hy 
•7A#£Tx 6 5°CTvWXy*VH?-^3>£fi^fc&s 0. l-2^*SEOS 
S C i^fflt ( 1 S S C $gM©TO«> 1 5 0 mm o 1 / 1 Weir h y <> A, 

1 5mmo 1/1 7x>$H- h 'J <7A£i3&&) ftfflv\ 6 d'CmiTt?? 4 
-ft»f 5 H i: C «k D S S D N A ft fc 3 C S 4. > W 7 >; ^-f Hf 
— S/aXis ^l/^-av— ■ ^D— — >^2^ Current Protocols in Molecular 
Biology, John Wiley & Sons (1987-1997) (J20\ *U> r- * 7o h3-;v7C • -Y 
> • ^1/^7- • bQ&T ) s DNA Cloning 1: Core Techniques, A 

Practical Approach, Second Edition, Oxford University ( 1995 )$8?fc:fBt8£ flX 
^S^^CTff7^^^#SoM^7"y^XqJ^DNAi:t-tMW{3 
(±, BLAST CJ. Mol. Biol., 215, 403 (1990)) ^FASTA CMethods in 
Enzymology, 183, 63-98 (1990)) SftfflVvtlWUfcfcSfcx ±f3T-mf#L-fcD 
NAt'J>*< fc*6 0%UJl±OffiP<4ftW"rSDNA,»*b<tt8 0%W±©ffi 
|5J'I4 ; &W1" ; EDNAn ^ U < (i9 5 % W±©*0ttft *t 4 D N A£3d If 

g£ 1 W±£DT A 7 Ktffc&x U < ttfl HP* tltz 7 X 7 ^iE^'J^ 6 fc 4# U 

^7"^ h*ftn- SB»©DNA®9tf»fck ^U*a^--7D-^>7lg2)i^ 
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tivy b ' yo bu— ;bX • 4 y • • fruit— „ Nucleic Acids 

Research, 10, 6487 (1982k Proc. Natl. Acad. Sci. USA, 79, 6409(1982), Gene, 
34, 315 (1985), Nucleic Acids Research, 13, 4431 (1985), Proc. Natl. Acad. 
Sci. USA, 82, 488 (1985)^tSB«OSI5fi[#Sfl«J^*AS*fflV^Tx fiH*.tfK*!l 

2. t k j m<Dm±& t pe£ $ n & ^ © * u ^ k £ & & v > ©a c 

Sfcftfcfck B L A S T ^ F A S T A^Sffl^ tf H Ife t ^ C> M^WJ#f 
1 IBIEcor $ ,/BH£*Jfc'J>fc < i: * 6 0 %W±, atttt 8 0 %W±, ftfc 9 5 

3tA ! Tt5o DNAOftf^ ^*^7 5"f r»ft*U>8UfcA#«fl*Bftt 
1©DNA» 7**7*^ ^-f h&£*iJfflb£PERKINELMER#M©DNA 
»ode 1 3 9 2m*m^-CfioZ-t&X'%5a 

v-fcbtflH\ cnf)DNA(;i»mRNAOTl/Tt^»mRNA 
fr£>^i!b;fecDNA£l|Mi:bT, PCR*^f7dtt«fc-D-C*s BWfc-fSD 
NA£§8S(-f £-i:#T*#3o 

|J^7 7 U^rf- h\ -fe>7, 'J=*7 7 Utff- h*^©*'J J7^l/*f KSSWIHt" 

g^T U 3? 7 b^"^ h* i: UTtt, ±I3D N A©^rTSffia6iB^Jf1 : '©3fit6b& 5 ~ 
6 0 i: PJ tJEW *«f -5 D N A SfcHtttD N A i:*l*i8j&IB7!l£* "T 3 D N 
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ia^ij «f Mil u ^ 5 ~ 6 o mm t m u ga^u £ m t z> d n a £ £ t* ^ d n a t « m 
m ttmm z m t % d n a z & if s <r t we % % * * > z -f v «t v r > * * 

yx^'fv-tl/tffli^*^ Po#©SW?aS (Tm) *j«fctWB*R*Mi 

O ? ) & *#fiW©* U 3"7 ? Utf^ K £ bTfiJffl-T S ilWt-n. 

ij rf7 * U**- KSNWfc UT lis * U 3 7 7 u*?- K4»© U >$^7.x 

^^l/^-f h'^'J ^iXTi^NS' -P 5' *77*7^-b*6 

C - 5 7*P t±-;i^ h $/>T?amsftfc* U 3" 7 7 u*^ F»»flC * 'J 3 7 7 l> 
■*=f- \*rp<Di/ b i/ytfi? x; *c*jrV >&ffti/ V i/> (phenoxazine-modif ied 
cytosine)Tg&£ft;fc* U 37 * * U P"7 7 b**- K+ © U * 

-t.#2' -o - rD t> 'j ^tii? ntt 'J J? ^ bJl'f »S 

V>fcfc;t 3"7 7 btff- K +© 'J #-7x#2 ' -7 h Y* { s "J tf-7T-«£ 

tlit**)379)s**-mm4*m**>ff*Ztirz** WX^, 16, 1463 
(1997)) o 

(2) m^DNA©3-K-ri.^ , J^7'^ K©tSteM£ 
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;l/ . y_#_ (Fluorescence Activated Cell Sorter ; UT, F AC S fcMMBT 
mm i!),8D N A2flR««l©£j*fc H-£* 5 * £ 9 

b£38S^ t7# — b bT i£ c D N A *ffl#&A/TlMIMUEre TOT- # S * £ * 
— T?*fttf l^frfc 3 *> ©T? 4> ffi ^ 3 £ i: #7? fcfxPcDNAI/ABPx pcDNAIx pCDM8 

(^1"ft* 7^-3 DrfrflE) > pAGE107 CWrHI¥3-22979 N Cytotechnology, 3, 
133 (1990)) s PREP4 (InvitrogenftM) > PAGE103 CJ. Biochem. , 101, 1307 (1987)) N 
pAMo,pAMoACJ. Biol. Chem., 268, 22782 (1993 K S'J^pAMoPRSA(^|g- T F05-336963)^ 
PAS3-3 (#li¥2-227075) mzm^ZZ-ttrcZ %o 

V ^ 1* ti * ffi V ^ S i J: * % W ^. x U ^ h d ^ 1/ — a > ^ CCytotechnology , 
3, 133 (1990)) s V>m*»i"5M>& (&B!¥2-227075) s ij*7:«:^>3>& 
CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)) WaSftlfSCt^fS 

So 

fjMJ®£bT8u t r©«T-fc3Namalwa!fflH& NamalwaMcSi-y-:/^ >T* 
$,SNamalwaKJM-l» 2 9 3J8U& ^ffl«T*&3C0S«, 
^A^^-©»T"fe5CH0«, HBT5637 (#081663-299) £jfctf3 
d i: #T # s #? * b < (is Namalwa|fflfl& Namalwa UH-liMIS* » If a £ * S o 

tt«UBfct&#-ra*»Bu -J&Mffl^ftTt^RPM I 1 6 4 Otgtfc CThe 
Journal of the American Medical Association, 199, 519 (1967)) % Eagle 
©MEMJgifeCScience, 122,501 (1952)X DMEMtgtflCVirology, 8, 396 (1959)), 
1 9 9*&tfe CProceeding of the Society for the Biological Medicine, 73, 1 

( 1950)) £ fc i* c n & «fJftc^a&BJflifil^*«in b fctgifc^tfffl v > 6 n a o 



WO 01/00848 



7JPOO/04304 



-25- 



®mZ, iim P H 6 ~ 8 > 3 0 ~ 4 0 °C. 5 % C 0 2 «T^£©3M$TT' 1 ~ 7 

* i± 7* v ;wk * c «ftm#if An u wn«s ® d n a © a - k -r u 

(ipokeweed mitogen (PWMiiB&T) . Lycopersicon esculentum (tomato) 
agglutinin (LEAtB&f) . Datura stramonium agglutinin (DSAfcBSI") £ 
ffl^S^ktfTfgS CJ- Biol. Chem., 282, 8179 (1987). J. Biol. Chem., 259, 
6253 (1984). J. Biol. Chem., 262, 1602 (1987), Carbohydr. Res., 120, 187(1983). 
Carbohydr. Res., 120, 283-292 (1983). Glycoconjugate J. 7, 323 (1990)} . 
WsT U X aWMfttt* fetter U JWM" * c«««S»fc bTli. S'T 

i;;ww^aii$fei±^7U;i/;H^ciii:^ts ttfln? n . ^ & s 

$©l?t>fflV^£i:#-e*s mtf. ^>7U;i/;W^a«Sm^t-*S19-9 
(Fujirebiott^)-?»KM231 (KyowaMedexttM) . »SV*tttfr>7"J;WK * c** 
Jftfc-Cfc -SDU-PAN-2 (Kyova MedexttSD £fc If S C * 3 « 

±tmmmWLMm<Dmmtto&%i*ft^~£, CJ. Biol. Chem., 
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268,27118 (1993), J. Biol. Chem. , 267, 2994 (1992 ), J. Biol. Chem., 263, 12461 
(1988), Jpn. J. Med. Sci. Biol, 42, 77 (1989D ti£bT/? 1 , 3 -N-T-fe* 

to =nt 5 >*mmmrm*m&t Z z. t § Z » =» > r n * ^ K £ 
- t -fe f- ; b $o i/ =i -9- ^ > JStt 4 * b 1 ^ ^ i: % * s £ t # ^* * * « 

CJ. Biol. Chem. 258, 9893-9898 (1983), J. Biol. Chem. 262, 1564 
9 (1987), Archi. Biochem. Biophys. 270, 630 (1989), Archi. Biochem. Biophys. 
274, 14 (1989), #PW06-181759, J. Biol. Chem. 273, 58 (1998), J. Biol. Chem. 
273, 433 (1998), J. Biol. Chem. 273, 12770 (1998), J. Biol. Chem. 274, 12499 
(1999)D KLmt-CMfetZZ-tWCZZo 

w±© a £ bx, mn ^tzmm c d n a© □ - f * zmm* u * h* ©ts& 

( 3 ) M/? 1 , 3 -N - 7-te^;i/^=> -9- 5 >IEg»** U r*©«3fi 

D h n -;bX • > 1/ *i ^ - - * D 5>- > b 1 ~ 3 8 (Current 

Protocols in Molecular Biology) m^mZfrttm*m^ZZ-ttfi'?Z*o 
SP^s *%M© D N A teftM'V? $ -<D7n ^E-^-T^ClfA 

ij ^t-^ p ft«3Bf ZBWm&it*®M U Wteift^^it § 3 fc <fc D > 

#$eiii3©* u h* m&t s i arc * So 
rs>t^ : &M-esi.*©T-fen«v>i I n^ffl^s^i:^#So *fc. mm® 
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mmzrn t tzi&Wfc ro ^-v tr n s * ©£#i v> s c £ 5„ 

2ggi^:?^ — fcbtlis 0y*.tt» pBTrp2s pBTacb pBTac2 (i^-fft&Boehringer 
MannheitfftJ; brUHR) „ pSE280 (InvitrogenttS) s pGEMEX-1 (Promega#§0 > 
pQE-8 (QIAGEN*±M) . pKYP10(ft@SIB58-110600) , pKYP200 CAgric. Biol. Chem., 
48, 669 (1984)) , pLSAl (Agric. Biol. Chem., 53, 277 (1989)) , pGELl (Proc. 
Natl. Acad. ScL, USA, 82, 4306 (1985)) % pBlue II SK(-) (STRATAGENEfl:) s 
pTrs30 (FERMBP-5407) N pTrs32 (FERMBP-5408),pGHA2(FERMBP-400KpGKA2(FERM 
B-6798),pTerm2(#H¥3-22979 > US4686191,US4939094,US5160735) N pKK233- 
2(PharmaciaM) „ pGEX (Pharmacia*±M) s pET^X^A (NovagenttSl) ^ pSupex s 
pUBHO, pTP5 s pC194^ pTrxFus (Invitrogentt) * pMAL-c2 (New England Biolabs 

3*©Tfc«U>o m*-\£. tr^U^—p — (Ptr£) s lac7*D^-*- (Plac) „ 

$>s SPOirD^-^-x SP027p^-?-^ penP7*n^-*-^£fclf ZZtt? 
T'^So ££Ptrp£2ojt?!j£-££:7"P^-£- (Ptr£ x 2) s tac7'D^-^ 
lacTT/P^-^- let I^D^e— ^-©«t-5tAi&Wtigita5c^tifc7*D 

'JtfV-A^IE^ItbTfis y—y/liS; (Shine-Dalgarno) fflMtffl 

&n ? > t<DW\%m%temm (#yx.&*6~i sum) t;Httbfc:r?*5 
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->£JS, 3iJWf'J>>AE '^O^rU^AEk i/a-Kt7R*t:l 
■fS«£%k Mift Escherichia coli XLl-Blue, Escherichiacoli XL2-Blue, 
Escherichia coli DH1 N Escherichia coli MC1000, Escherichia coli KY3276. 
Escherichia coli W1485, Escherichia coli JM109, Escherichia coli HB10K 
Escherichia coli No. 49, Escherichia coli W3110, Escherichia coli NY49, 
Escherichiacoli BL2KDE3), Escherichiacoli BL21(DE3)pLysS, Escherichiacoli 
HMS174(DE3)s Escherichia coji HMS174(DE3)pLysS, Serratia ficaria. Serratia 
fonticola. Serratia liguefaciens , Serratia marcescens . Bacillus subtilis. 
Bacillus amvloliguefaciens , Brevibacterium amnion iagenes , Brevibacterium 
immariophilum ATCC14068, Brevibacterium saccharolyticum ATCC14066, 
Corynebacterium glutamicum ATCC13032. Corynebacterium glutamicum ATCC14067 S 
Corynebacterium glutamicum ATCC13869, Corynebacterium acetoacidophilum 
ATCC13870, Microbacterium ammoniaphilum ATCC15354s Pseudomonas sp. D-0110 

MZ^ttibm^ZZttfX'Z, mz-®s hP*b-i/3>& CNucleic 

Acids Res., 16, 6127 (1988)), *;W>->A>f CProc. Natl. Acad. 

Sci. USA, 69, 2110 (1972)) N 7B r77* rffi (»8S63-248394) % Gene, 17, 
107 (1982)^Molecular & General Genetics, 168, 111 (1979)fcffi*0#ife« 

«^Si«t ITffl^S^tt^ SBS^* UT\ YE P 13 
(ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) . P HS19 X pHS15^^^J 

<fc< s mtt. PGKT-D^-^- GAPT-P^E-^- ADH7*P 

ga i i/nt-^- gal 107-p*-*-, k-hfa^Sfl^D 
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^"ets JWcfl^fctt, Saccharomyces cerevisiae , Schizosaccharomyces pombe^ 
Kluyveromyces lactis^ Trichosporon pullulans N Schwanniomyces alluvius ^£ 

ti*ffl^£Ci:#T*^ xu^ ho^l/— ^3>i& CMethods. Enzyiol., 

194, 182 (1990)} > ^7iD7"7^hS CProc. Natl. Acad. Sci. USA, 84, 1929 
(1978)} v BRUT^-M* (J- Bacterid., 153, 163(1983)} < Proc. Natl. Acad. 
Sci. USA, 75, 1929 (1978)ffl«©#i&£4»if S d £#T" £ So 

pcDNAI/Amp, pcDNAK pCDM8, pAGE107, pREP4, pAGE103 s pAMo, pAMoAs P AS3-3*£ 

i:^'T-#s 0H*.fc& MtfP'W^* (t hCMV) ©I E (immediate early) 
Sfe-7-®7o^-^- SV4 0cDffl/P^- ^P--- U'^-n-f 
>r * T • t>4 )W (Moloney Murine Leukemia Virus) <Dvy?'9 — Kl-)\/- U 
. -7-p^_^_ (Long Terminal Repeat Promoter) N U hD^-f ;V^©7" 
d;e _^_ n t-h>3^^n€-^- SRa7Pt-* — > *SVtl±^^Pf- 
^-f >©/Pi-^-«W5ifci!l t tl5. *fe> thCMVffllElfi? 

, BHK«s 77'J*U ,| Jf^l» t h©MT'fe5Namalwa«^fe(i 
NamalwaKJM-l» t MJ&JlWWittlR t r &Jfil*»». HBT5637(8HIB63-299K 



WO 01/00848 ^ J§flVJP00/04304 

-30- 




• ^n-7|fiJ:im SP2/0\ NS03k 7'^' ^XD-Y«tb 

t&yb2/o^ b hmHfsmmv&tLxamz9z. 293^, t hejfu^m^brti 

BALL-1^ 77'J*U' Ulf^/WKMIBk LTttCOS-K COS-7, b h*JlM« 

lejfeit ^ 9 -comxjim tvx^ w>mmMK dna &#a-t s» «-c*ntt 

^■fftfcffll^SCfcjPT!** 0>J£(ix xl/^ h □ #U-^a>$CCytotechnology, 
3, 133 (1990)] x U AiS (TO ¥2-2270 75) % ij^^^a^ 

CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)3 > Virology, 52, 456 (1973) 
f Bfl© # £ & If 3 d i: #-e £ 3 o ^IKfiS^fcfcfcAtfiMlfck #Hi¥ 

^ >> 3 > • s<>7$>—X T • 7^-7 r U— • T-aT^ CBaculovirus Expression 
Vectors, A Laboratory Manual, W. H. Freeman and Company, NewYork (1992)} s 
=£U3c3-7— • /W^-DS?— 7 ■ HJ— • (Molecular Biology, 

A Laboratory Manual) „ *U-> h • 7°D hn-;i/X • -T > ■ ■ 
^-D^— iJ-7';M> r 1~3 8 (Current Protocols in Molecular Biology) „ 
Bio/Technology, 6, 47 (1988)3fcB«£ftfe:fri*fc # 'J F 

«&ic^vNTffl^^n^jie^A^^^-iibr{^ ma* PVL1392, 

PVL1393, pBlueBacIII (-T^Tlnvitrogenftti) &&$>tfZZ.£ifi'lZf*&o 

")by777-*'J7 >7 \s ? — # U ^ H a ^ (Autographa 

californica nuclear polyhedrosis virus) ^£ffl^£Z.£# s "C£&o 
m&MmtlsXte, Spodoptera f rugiperda OlPMBSx Trichoplusia mCDWM 
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Spodoptera frugi£erda CD#MB§^ ltftSf9, Sf21 (/^o^^'^ 
a 71/ a m-.v-3.7Jl/) Trichoplusiani 

<DWmmmtVXmigh5, BTI-TN-5Bl-4 (Invitrogen«) fgk *>f 
fflt^iflBai: bTtiBombyx mori N4^£felf 5£ h#T"#5o 

s "f ;i/7 silt sfe«>©N sA«niB^©±8aiiift*.*fe : f 9 ~ 
h±Mn*3-vvj )\swmxi5mh\,x&, mm. «j>a*;^>^A* (ft 

08¥2-227O75) , iJ#7i^>3>S CProc. Natl. Acad. Sci. USA, 84, 7413 
(1987)3 ^£&tf£Cfc#-?£3o 

A *mx? flitfck x l/ * h n # U^S/ s >}£ CCytotechnology, 3, 

133 (1990)). iJ>K*;i/^^Ai&Wil¥2-227075), >J *7 x7 *>a CProc. 
Natl. Acad. Sci. USA, M, 7413 (1987)) mtttf&Z 

20 (1994), 21 (1995), Trends in Biotechnology, 15, 45(1997)3 

HWnfcffl^SifcffT?^ *U7^9-W-f^>^^ (CaMV) © 

IsT-tfH > h d > 1 «S»AtSi fcfc J; 0 , 3 C * tf 

*J-e§S 0 S&&*^7 b-Cfck »»^DNAS#A-T?>7j 

( Agrobacterium ) (WPJIB59- 140885, ft|8JIB60-7008<k W094/00977) , h 
D#l/-S/3>ife CCytotechnology, 3, 133 (1990), #08660-251887} , 
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jtllfiy IM&tt) fcfflV^tfiS (mmm%M, ^182517813) mttUbVf 

CAmerican Journal of Clinical Nutrition, 63, 639S (1996K American 
Journal of Clinical Nutrition, 63, 627S (1996), Bio/Technology, 9, 830 (1991)J 

ro ^ - ^ - 1 u-t mwi-etm-e s s * *ti«v ^ -f n & ffl v ^ * 3 1 

IP*k »«!lfflfltO»^ *«BB©DNA4fiWtS*t h bv>7^x 

= U tt»ltfc*ttDNA©3-|*T5*flfli9 l,3-N-T-fe^;i/ 
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«tt U a«***D N A©3 - K r 1 . 3 - N - T «fe 5 > 

^m-fb^ jevts ^«i^s 3->^f-r'j*- 

1 5~4 o°cw£. <s %mmmz, m 1 6 ~ 9 6 stire* * ■ ph^ 3 . 
0-9'. ofc&8-r*o pHoMK, jittiftsvMi**©^ r;i/*';«ftts m 



WO 01/00848 ™T/JPOO/04304 



m 



-34- 



u 0 iK7D*-*-zm^tz%m^? *-?~wmmmi>tcU£Wztm 

jyY-frTW^ ( I AA) ^£^*Mftlb-t*)<k^o 

Stgtfeldu -fl££$ffl£tiT</>3RPMI 1 6 4 Omt CThe Journal of the 
American Medical Association, 199. 519 (1967)} . Eagle (DM E M*ntfe 
CScience, 122, 501 (1952)} , DMEMtgtfil (Virology, 8, 396 (1959)} , 1 
9 9i£i& CProceeding of the Society for the Biological Medicine, 73, 1 (1950)} 

tg&fcfcs il^pH6-8, 3 0~4 0°a 5%C0 2 #£T^©»TT"1~7 

{$Jl£ftTV^TNM-FHi£il!! CPharMingenM} , Sf-900 II SFM^tfe (GIBC0 
BRLttiO n ExCell400 . ExCell405 O-fft&JRH Biosciences 
&m > Grace's Insect Medium CNature, 195, 788 (1962)} ^£fflt> Z> Z. ttPX 

mmm- i:btn p h 6 ~ 7 s %mum 2 5 ~ 3 0 w < s ig#BW±> m 

V^y'KffiflSrrSKIS^** R*6*+7^i*^«!**MI* (stem 
region) s i'W«>«^t]^OC»fr^^tl^o 
i:H*«t«l«*^«t» 0 ©**© C rOi^ftfiJ&tUtt bt v> s t^x. 
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t*3 fc*5ft#ft < * * frftttW* * n k c J: t) s s £ 

y ggeB$y * mt 4 ci £ «fc D > #fit$ i: W«a«*f«t4 c i: * T- » * . 

1 2 7 x j ft * «fctf«i£»*fcs&a t> ©^oc*jii«** e> 

K5!l#^2*J:V3ClB«©T^>'MB9>J**'ra*'J^^Ktt, N*Sffi 

©117^^?. ft mmmm, *nc« <2i7^i^?. ft asfoMSKS 

ttjR£&W& 'i>fc<2:Sl 2T^8gfr£ft*#m 

d c e. ft t) s kaim 4 t8B«© 7i y mmm * * f s * u ^ 

e,«*o*ttc*tf«a&6fi* ^ft< 1 2r 

«dKfig«ft$tr» o ©*^© cjm&ftip ft s kMt s * *• 

MKtttiU fl&©/? 1, 3 -N-r-fe**^3-*s>«B#**0 1,3-tf:?* 
h -*fc&6** il<D7 5 y ttE9"J±©«Rtt©Jt»^ ft & tffcflfc©/? 1 • 3 — N — 

^ 1 © 4 1 m 3 9 7 #i©7 ^ y BE*I£^&* U b\ Efll« 2 * 
«fctf3©4 5#@fr&3 7 2#i©T^y^@E^^tf^';^^h\43J:t>*E^ 
#^4©6 2#ifr£3 7 8#@©r^yMB^<J^tf^ , ^^h"tt«W 
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^D7A7i-3-j^7-fef;^7>^7i7-^ (Arg) s *U (Glu) s 

*'Ut73^>SI (His-tag) s S^7"^h\ DNA^W^Sh^^X T 
acjfifu K3^>X 7*U-> • 7;u^-l/>y-tr> h •7DrO, FLAG 

^7=f- Ks * J: Wl/ipit H7^^(f ^5 CHIfcg^, 13, 469 
(1995)^ o 

t;-)lV>t><DU& Q. Biol. Chem., 264, 17619 (1989)} s □ -7 CProc. 
Natl. Acad. Sci., USA, 86, 8227 (1989), Genes Develop., 4, 1288 (1990)} , 
tfe(i^H¥05-336963, W094/230213££gB*&©7j&£ipffl-f £ £ ktJ: 

Jlttfl £ fis S^tr t % x. 6 ft 3 T ^ 7 ggIB3*J £ WT 6 * U * 7f- h* © 

^huC n ^7*7^1^ 7*7^ F^jnUT^^-^^-tt-ct^s 3^|6PSO^ U ^7*7^ 

mm -mmowthxit. /?-#7* h>^— 7dh>a, 

>A©I gG^m ^D7A7i^3-;W7t^Vh7>^7i7-t?, 
•J (Arg) , tf'J (Glu) . 7DfOG, h-7s*££# >^7l, 7>^tt 
>S47>77i7-t\ *'J t7f^>i (His-tag) , S^7*^h\ DNA^ 
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ft* ClUJH#*, 13, 469-474 (1995)) • 

tt«wa*«fe»bfc«K^ 7b>f-7-b^, v>h>#* 

*t: ^im^ «t *tw*. * J (DEAE) 

_-fe77D-;^ DIAI0NHPA-75 (Hgfcfi&ttS) Sl/S^affl^fcHK 
^vt-y77^-^ S-Sepharose FF (PhariaciattlSO ^OU^^^fell. 

^r^-7Dvh^7-f 7 n v h 7 *- * >t*&u mn&n%mm 
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tits a»©*ME^#*0*l«35ra CMethods in Enzymology, 83, 4583 tft 

-f-PJfflltII«3J:*-e#5 CUSIII^, 13, 469 (1995)) 0 mitts D 
££>©J&8s CProc. Natl. Acad. Sci., USA, 86, 8227 (1989K Genes Develop., 4, 
1288 (1990)} , ^^¥05-336963, W094/23021tcfB«©73&i3* UT, 

CProc. Natl. Acad. Sci., USA, 86, 8227 (1989K Genes Develop. , 4, 1288 
(1990)D o 

$fcs &£n©£& CJ. Biomolecular NMR, 6, 129-134, Science, 242, 1162, 
J. Biochem., 110, 166 (1991D fc*fcT, in vitrofe^ . Hg5JR*JB^T#»IIB 
© /? 1 , 3 - N - 7-fe ^ -9" ^ 4 4lt S £ i: § S . 

, tBocS (t-:7*^;i/**^#;i>#-;i/&) $©ft#£fifc&fc«fc-=>T 
fe^iSf SCli:#T-££o Advanced ChemTechtt, PERK IN ELMERS Pharmacia 
Biotech^L Protein Technology Instrument*!:, Synthecell-Vega*±, PerSeptive 

j&fr, 1 9 9 3 ¥) fcK«©*iSfc«k tJ^JSqTilT&So 
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fct, tetoOM'Wfc CJ. Biol. Chem., 268, 27118 (1993), J. Biol. Chem., 267, 2994 
(1992), J. Biol. Chem., 263, 12461 (1988), Jpn. J. Med. Sci. Biol, 42, 77(1989)} 

izm tXfflfet % Z 1 #T * So 

CJ. Biol. Chem. 258, 9893 (1983), J. Biol. Chem. 262, 15649 (1987), Archi. 
Biochem. Biophys. 270, 630 (1989), Archi. Biochem. Biophys. 274, 14 (1989), 
$$H3¥-06-181759, J. Biol. Chem. 273, 58 (1998), J. Biol. Chem. 273, 433(1998), 
J. Biol. Chem. 273, 12770 (1998), J. Biol. Chem. 274, 12499 (1999)D fcipb 

(4) N-T-kf-^^3-y-^>^/?i,3^f^7^ h-zmmzttm^tcmm. 

ny-z.y&j3\,m£rX'iJ7>7 h-z®mzmn\stzmmzGT%>MM£fzi±mM 
umt zztizx*), mmm * tz mt^rn. zmmt zzt&x%& 0 

N - T-fe 2> =i V $ 0 1, 3^T" # =2 5 h -zmmzftto Vtzffi&£V 
T(±, GlcNAc/?l-3Gal/?l-4GlcNAc4$?g, GlcNAc/?l-3Gal/?l-3GlcNAcl&ig, GlcNAc 
/?l-3Gal/?l-4Glc#li& (Gal/?l-4GlcNAc/51-3)„Gal/?l-4GlcNAc^?t[n^ 1 ], 31 
fe(±(Gal/3 l-4GlcNAc/3 l-3) n Gal 0 l-4Glc*fi[ n ^ 1 ]m%&tf 5 Z t&X* t So 

t&#fi±IB (3) tHIUTfTdi fcA^SSo 

i , 3^-e a 5 ? h u ^^r -r s flHR&tt;tin f s - 1 #t* * 5 • 

ilfe, ±m (3) T*^UfcHr^i*:tfe{itttIffl^^fflV>, _tf3 (3) (Dfim 
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(Ditto t tzm^mn^mmt z zttf?$&<, 

±13 ( 3 ) f3«o*«n?iR»*iiS*IBW©* 'J ^7"^ K&Bftltiii: UTEV\ 

13 ( 3 ) |Btt©#i&*ft»3ftS**W©# 'J bxfflt\ 
tfU DP-GlcNAc U#k 

IMRSitts 7^ h-N-^^rh7t-7 (lacto-N-neotetraose, Gal iff 1- 
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4GlcNAc/?l-3Gal/?l-4Glc) Z^ntLX, 3 7 °CT? 1 MiZlju^)l(DGlcMc/3 
l-3Gal^l-4GlcNAc/7l-3Gal/?l-4Glc&^1-5Ci:©-e#5^SWi (U) 
It, 0. lmU/1-1 0, 0 0 0U/lT-$)Ds Jf$b<lilmU/l~l, 

0 o ou/i©ait-effl^So 

sci:#t#§o ±hb (2) f3*8©*&#fc «t d m h titzfemmwmmm, 

±13 (2) fE«©#fc h h7>^^x-.y^l#iJ:0fWc^^**ttH*i: 
£MbTfc«U\> 

->S-215 S BMJEttS) -fe^l/MM^W^ 
«*^-^>F2-40E, QWtS!) *if©*^*>*#1i»tt^ 5 £ P ;i/ ■ if 

/? i , 3*&&t? # 7 * h - ft »n u * * 3 £ fc tt^^© mn b 
mftz&mifbt^ i&no. i-5 0mi/i©arai^ti5o 

UDP-GlcNAcfcbTfck miKffl©flb> tt£»<$©JStt**Jffl bT^Sfcb 
tzB.fom$> £ V > ttffcEJfcittfr e>)gSbfe*©*fflV>Sifc#TfSSolStUDP-G 

1 cNActtO. 1-500 mm o 1 / 1 ©«gj£-£ffl^3 £ fc#T* £ So 
±3Bfci>^T> #7? h-^ga£ft*JB5£*«t#1-S*'JdWi:bT*4. Gal 
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/?l-4Glc> Gal£l-4GlcNAc. Gal/?l-4GlcNAc/?l-3Gal/?l-4Gl(\ Gal/?l-4GlcNAc 
0 l-3Gal/?l-4GlcNAc. Gal 0 l-4(Fuc a l-3)GlcNAc/?l-36al 0 l-4Glc. Gal/5 l-4(Fuc 
a l-3)GlcNAc/?l-3Gal 0 l-4GlcNA<\ Gal/3 l-4GlcNAc/3 l-3Gal/3 l-4(Fuc a l-3)Glc* 
Gal /? l-4GlcNAc/J l-3Gal /? l-4(Fuc a 1-3 )GlcNA<\ Gal 0 l-3GlcNAc\ Gal 0 l-3GlcNAc 
0 l-3Gal 0 1-4G1 c, Gal 0 l-3GlcNAc 0 l-3Gal 0 l-4GlcNAc\ Gal 0 l-3GlcNAc 0 l-3Gal 
0 l-4(Fuc a 1-3 )G1<\ Gal /? l-3GlcNAc/? l-3Gal 0 l-4(Fuc or 1-3 )GlcNAc, Gal 0 1- 
4GlcNAc/?l-3(GlcNAc/31-6)Gal/?l-4Glc, Gal/?l-4GlcNAc/31-3(GlcNAc/31-6)Gal 
0 l-4GlcNACs Gal 0 l-4GlcNAc 0 1-3( Gal 0 l-4GlcNAc 0 1-6 )Gal 0 l-4Glc, Gal 0 1- 
4GlcNAc / 51-3(Gal/31-4GlcNAc/31-6)Gal/?l-4GlcNAc, Gal/31-3GlcNAc/?l- 
3(GlcNAc/?l-6)Gal/?l-4Glc, Gal/?l-3GlcNAc/?l-3(GlcNAc/31-6)Gal^l-4GlcNAc, 
Gal /? l-3GlcNAc 0 1-3( Gal /? l-4GlcNAc /? 1-6 )Gal £ l-4Glc, Gal 0 l-3GlcNAc/? 1- 
3(Gal/?l-4GlcNA C/ Sl-6)Gal/?l-4GlcNA(\ £tz\±Zti<b* 'J =f«Oli}lO^ -Tftfr 

S^atRttO. 0 1~5 0 Ommo l/l©IMl^Ct^^o 

MSetettlft^ pH5~l CK *?-£b<fctpH6~8. 20-50-C© 
i~g 6^fP^fT-5o 

mm®., *4*,*^«H«f*ai.ii,*«ftWA, (i986^> > scnfci-tf 

(1996¥) ) o 

( 5 ) *$8HJ?0 DNA*fctt*';=f7^l/*^H Sffl^fc^iCM^ilr^^© 
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mm 

*«H9©D N A&, 7" >^-b R N A/D N Att* C' W *V4 x.>Z£4> 
h 50, 322 (1992), it¥> 46, 681 (1991), Biotechnology,^ 358 (1992), 
Trends in Biotechnology, 10, 87 (1992) , Trends in Biotechnology, 10, 152 
(1992), jffliax^, 16, 1463 (1997)D **l>tt r U ^ ■ CTrends 
in Biotechnology, 10, 132 (1992)} ftffl^fcj^*«W©»*W©«*©tt* 

£ f ^ j -A$y,s4 7 \) ?4 -If— 3 {=E 1/ *a 5 — • 2 P— - > ^ 2 US) 
P CR& CPCR Protocols, Academic Press(1990)} , Real Time PCR& (M$m¥ 
(tg'R!) , 15, 46 (1997)} &ffllN"C#«WODNA©lg^4*«l^-rSii:K:«fc ■ 
t), £***©IMff#We»5o WCx J£*WP CRfc CProc. Natl. Acad. Sci. 
USA, 87, 2725 (1990)} ^Real Time PCRi&tt£*ttfcttfrtW4o 09*fck ±13 
( 1) &J*©*f6W©DNAs t'J^^W HiJfcti*©«#(*fc» 
£ fc «fc r> , #f&HJl©# U ^7'^ K ©£ffi £ JflH8l"r S £ § * • 

JIP*>, *^©DNA, *U=f**U:**-K*/^*©»3K**/B^T* *ISW 
CD U ^7'^ K & n - K -T S D N A©fe3f ©WSy, #IBt!B©# U ^7*f- H ft 3 - K 
■rSmRNA©W8R©«l»J*ff'5ill:* , 4l«6"e*So 

g fc, %.%W<DV NA$.S ^ BSD NAiDii bfc ±33* 'J^^^b^f^ 

mm&m. hn-;K ^stt (1993) ) se^t, sate 

-t© 7*p s - # wc* s » 

ca»* nx s t h ^fittSfc^osai t ftJt«* s c t c «t *> > *%w<d* 
1)17* Hft^- K-rat hjfe6<MM£?ftE&u ^©oijsiftiafefrfct**^ 
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JS©^«fcM#fSal,3-3tf7^ ^it>'0 (H) $ttM©£JftC 

BW*««:S*rfc&^#* CNature, 345, 229-233 (1990)) . 

Sfe;V'f^^ltoMS©^t-IW^1"Sa 1, 3-73-^W« (Fuc-T 
III) ©*§-&*>, a^££fc*^<7^MB*J©fcV>fcJ:D* iStt^ffiT^fc 
{iii^Ufe^^MTSCi:*^^n-C^5 CJ. Biol. Chem. 269, 29271 (1994), 
Blood, 82, 2915 (1993), J. Biol. Chem. 269, 20987 (1994), J. Biol. Chem. 272, 
21994 (1997)D 0 

)M X&mm(D%Mt®m*mmi*&ZZt&®<bnx^2> CCancerRes. 56, 330 
(1996), Cancer Res. 58, 512 (1998)} . 

fro ZttfT" # 5 S>*l3o 

*IP.S©frfi/? l , 3 -N-r-bf-;^;^ ^ =• 'J -N-5"fe Z 

ij;i/MXc««x ^ * U •Jl'-faatt*!) ©-&iafc:H-*TS 
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iftfiijtfi, m^DyhSH ^l/^hi/-^i>m PCR^ DN Af- 

yrifijB:ir«fflv^-rjt€^a!ftjii*fr5i2:*-ess Ctt*ttes. 42, 1507 

(1998), ttEMME, 42, 1565 (1998)) „ 

(6) Kftwcoxv^yj- Y^mmthfawco^m 

( i ) U Z v-ir)]/WfG>im 

&$tZ>W]W)£\sX, 3-2 0ji!^©7 «y K v^X, MAX* 

-3!£ffl ^ S <! #-e £ £ o ^f/L^©S-^S(i » 1 E^fc 5 5 0-1 OO^gfis 

(keyhole limpet haemocyanin) WD^D^iJ >&£©3r^ D 7ie(:fttg 

tttnJR©tt-^t±s 1 !!!©&-£©& l~2»IB:fe*fc3~ 1 0 letf? -5 o 
3 - 7 a i tHIlSMH ct t) SUM U ftjfllflBiyftftfcffl^fctfiJS fcRJfcf S d t * 
#**S«^ttC»**ft«SiS(EL I SAS):liWKfll(1976)>Antibodies-A 
Laboratory Manual, Cold Spring Harbor Lavoratory (1988)) ^Tfi^-f 3o 

m%?zztii s X'$Zo 
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&m> »»t5*ttJ:i/tttx mfo&Ms 4 0-5 o%m\m&rr 

•fcSffiflr. # 7" U ;v#tfclfi (Antibodies, A Laboratory manual, Cold Spring Harbor 
Laboratory, (1988)} > lfeliDEAE-t77P-^*7A, P^f*>«*>7 

( i i ) t/^n -i-frimcDttm. 

(a) tft(*aH4«llB©«» 

2 0 0 r p m-e 5 £>n3>bfttt ^ fc^ ±-%*®~£ % - 

# e> n^^w^©s$W* r 'J * -^br •> Wt ( P H 7 . 6 5 ) -e 

i ~ 2 ^p B ma Ltc&s m e Mi&ife-e 3 mm* u ft e> nfcUfWia 

(b) MHiNBKi®nas 

8-TW^->ilfttv>i7^ (BALB/cfft*) #Hfll«»P3-X63Ag8- 
Ul(J2i~r\ P 3—U 1 i:B&t") CCurr. Topics. Microbiol. Immunol., 81, 1 (1978k 
Euro?. J. Immunol., 6, 511 (1976)}, SP2/0-Agl4(SP-2) CNature, 276, 269 (1978)}. 
P3-X63-Ag8653(653) (J- Immunol. , 123, 1548 (1979)] % P3-X63-Ag8(X63) CNature, 
256, 495 (1975)} ^ffl^SCt^ttSo 

zn h omwm, 8 - r^rr- >mm cr p m i - 1 6 4 0 % > 

(1. 5mmol/lK 2-^;i/Arhx^;-iK5xlO- 5 mol/l), 
*/y (10/zg/ml) ^XWmnskm (FCS) (CSLttSL 
10%) ttMXfztm (WTs iE»«*l:vO) Cn £££8-Tif^-> (1 
5/zg/ml) £Jn*.fc*Stf0 «UB»^©3~4 Bt8fcjE#*&*-C 

J#*U m&Mt&MMIt 2 x 1 0 7 flSlti._hfflw^o 
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( a ) -e mm u ittmm &m us t ( b ) -e # u mumjs & m e m tg- & a & & p 

BS(U >Sg-t r U ■? A 1 • 83g, U U •? A 0 . 21g, M 7 . 

6 5 ^StK 1 U a» PH7. 2) -C«fc<Sfc#U 
M:#iiBIi»=5~l 0 : lfcft*J;^»^U 1, 2 0 0 r pmt-5OT^ 

1 O^MMll&ifcfctK *''Jx^U>^7^3-^-1 0 00 (PEG- 10 
0 0) 2g, MEM Zml^i^^f^iWi'H (DMSO) 0. 7ml 
Zm&btz-mmZO. 2~lml®JPU Ifcl~2d«*tMEM»Jll~2m 

i*»i5i«am-r*.«ao^ MEMt%m*mz.x±mtf5 omiic&s«katii». 

^SIMr^* 9 0 0 rpmT-5»t«, ±?«£&-C&o 

l&mUT"*9>3-W::HATtgi8l CjE***fck**"9->^> ( 1 0" 4 mo 1/1) > 
^^v> (1. 5 x 1 0- 5 mo 1/1) ^iO^yTTU > (4xl0- 7 mol 
/l) SiD^fc^tfeD l0 0ml*Cli1-5. 

9 6>^iffl/l^- 1 0 0 a l//^f oMU 5% C0 2 -f> 
^^^_^_p|n N 3 7°CT-7~1 So 

tg^s ft*±?»0— ffi* t D7>f#r^ -f X CAntibodies, A Laboratory 
manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)) ^fcJfe^&flTl^ 
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^WT'U H-v£ffl^t\ KB##f?at«tf5^P-->^4 2|alilSt)igbCl 
HTSi (HATi§tfe^?>T^y^U>*^^fe^Hll) N 2 EBB, IE 

7>)X#>mm (.2, 6, 10, 1 4-r- F7^fJK>^r*> (Pristane) 
0. 5mU«^U 2jSSffOWfSD bfc 8 - 1 QM<$<DW7> £fcl±? 

7V F-«5-2 0 x 1 OWll^EftlMSrtfcfflWt**. 10-2 1 BF^T- 
M^f^'J K-TttflfokSMbtSo M*Mbfcv£Xfr b> 3, 0 

e#l^;i^^P^*-7l/-h£ffl^£EL I S Affi • Mlfi^x *x 
t; * > 7 □ «> h ^ £ ffl v > fctfctB& £ & tf § c i: #t- £ S o 

(b) *%w<D$m*m^-z, *mm*v^7?YZ%M?zmm(Dftmmm 

(c) ^bj©^^ fcrn^mmimmt act^t^So 
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(8) *£MJ^->^s©jfoffl 

* t§*n * fe (±{gr £ 5 z t & qrtet? & -s o 

AH Us U - N - T-b^;U7 ^ h-tt^. >«M0-&jft>&fWiPf- £> c i: 

&itfln«* # sfls-&*5«u * U - N - 7 >? h it ^ ymmo&W&X U - N - 
r-fe^^ * hit < >««3Win ufc*£!Mt0£SK:flfli t#* e>ft3 0 

(a) - (e) {3^1-^(c<t0mifqr^'Cfe-5o 

(a) ±13 (3) tfB«bfc*acftffl^tH»bfc*«l!liffl*raiffl,3-N-7' 

•ttBRO^fiSTs &&©#& CJ. Biol. Chem., 268, 27118 (1993), J. Biol. Chem., 
267, 2994 (1992), J. Biol. Chem., 263, 12461 (1988), Jpn. J. Med. Sci. Biol, 
42, 77 (1989)} £fflwc/? 1 , 3 -N-T-b^;i/^;Vnit ^ >££lHRi£&&*l£ 

(b) "#IBW©j|«U^r^l<*««-rsaU»*fci4±«3 (3) T?i3«UfcJ&!fMs$ft 
*UWKH0#:£T\ ±83 (2) -TgB«©Jg«iS-C2«fra3!p^iaiBI 

«M©# U-N-T-fe^l/^* hit^>«|^©gS, @t8&&gga&?£ 
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tttt (Stiffiffc «El8W*) (LEA, PWM, DSA) ftffl^t** 

±fB»^u^>£^fc«'I£&£L"t8:, Wilt v^?d^ ^-/i/- 

-5 o 

(c) *3PJ3©tfU^7^H£^31T 2>*M§£, i£»li4©#£T, ±13 (2) t? 
i3$g©My£-C 2 KfP^fr ?> 1 fflUS*©^ 'J flS. ±13 ( 5 ) 

tfeUJiS & * if s - 1 we s S o 

(d) *«M©* , J^^f-I ! **S1"S«liB*N «t£*4©#£T, ±13 (2) -C 
*1E«*J©«^ ±13 (4) -??HB«gbfey-tf>^^^ , J^-y-^3>^Sfe 

(e) ±13 (4) t^f#bfc7 , D^-^-©T^^^-^-il^*^LfeD 
ASIC. ±13 (2) £J;t>* (3) fcgB*02>*C*D-C*AU 

So mmm>WkWit, **K»©#S"r% ±e (2) fa*©i§*an?2i$iia*e> 1 
antt*& «Bie*©u*-^-ai^©^*^ &*a©#& (toi^ 

flfefeffi flii^i, *r«l»i^»7D hn-;i/, £fl (1993), 
Biotechniques, 20, 914 (1996), J. Antibiotics, 49, 453 (1996) , Trends in 
Biochemical Sciences, 20, 448 (1995), «X^, 16, 581 (1997)) fcfflvvt*! 
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7x7-fil^ 0-13^? Yt/tr— efifzr?^ ;w> 
7j7- tfjtfirf, ^U— > • 7)l/*\syk>h • rar'f^ (GFP) JMs^ 

(9) y ytTfj vmVnvftM 

+ 7**\ -7MJ> -^^^(DW^MUi embryonic stem cell) 

V > T S{*feft±©2M8BJ3© * »J K * 3 — K f 3 D N A *D©*I tOTfe* © 

C«*fc& Nature, 326, 6110, 295 (1987), Cell, 51, 3, 503 (1987)30 

«t D <f r£fb * fc (±ffl*©E8l ®& b fe * d - y%m%? S z S 5 C0'J 
X.fi, Nature, 350, 6315, 243 (1991)D . 

(blastcystK©^X*^^»*fctt*-&*^^»^©T-&t <fc □ 
- > i: IE3«fr e> * £ ^ 7M#£«-f 3 c i: *«T? # S » c © ? Mfc t IE 
1!fll#©»tMfe*fc J:»),±ll©IOIIIS©«!ft*±©*»W©sK , J ^7*^ 1**3- 
K t S D N A IC ft £©gg * * t ZMfrZn % Z t tf-C § , £ 6 fc * ©IBttOSH* 

5 d n AofflKoM^fcHofcAaraflrc* £ o flfa^.tt«!fe*±©*%M©^ u 

lEfc*©IB3!Sll!»P*J*^©WI«lft*JI©aiAK:J;Dx $83B©S8U 

^©cta^J^bT™©^^^©^^^!^^^^ 0 ^-^^ 1 ^ 1 -^- 
*©««T!©*iW»^ftfc$Uf*fc0l CCell, 87, 7, 1317 (1996)} ^Cre^r 
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ZVtzM CScience, 278, 5335, (1997)) #*ne>nWSo 

7* h* j& n f 2) a * ©ge js©*g# £ st -r s c § s . 
^m©^^^Kt43v^T^i«)•rwffl^t^)tI : tT ^ ;^^^5 0 wt*©j&**s 

mmcpm^mm 

m 1 EI : ^ 1 EH^ G4 cDNAOl-4 7 7#H*"e©i§£IS3*JfcG4-2 c 
DNA©1~4 5 l#iSTf©ffiaBE5»J*JWSUfcia'e»*o 

$20 :&2@tiu G4cDN A© 478-107 7#i£Tf©JI2£K?!lfcG4 
-2 cDNA®4 5 2- 1 0 5 l#i3-T?©Jfi£K*J£Jt«l/;fcia-T?fcSo 

3 H : S 3 Utt, G4 cDNAcol 0 7 8- 1 6 7 7#g tT-©^IH^Jfc G 
4-2 cDNA©l 0 5 2- 1 6 5 l#SI;T!©Jfi*iB9JfcJ£i«^fcia?fc£« 

$4g|:^4EI8u G4 CDNA01 6 7 8-2 2 0 5%tB£r*<DM&M&ltG 
4-2 cDNAffll 6 5 2-2 1 8 0#II;T*©JfiSK^J£tb$b;fcl2"e&3o 

$50 :$5 EIt4 N G 3, G 4 , G4-2 £ott>'G 7 * U ^7*^ b\ »©/? 1 , 
3-#^ r-vUE£l*3K (j93Gal-TU /J3Gal-T2, /? 3 G a 1 — 
T3, /?3Gal-T4s ^3Gal-T5), &WCH«IO/5 1,3-N-T-fe 

(/? 3 GnT) ©7$ y^ga^&M bfeT : > h'D^5 

at?* So ffiiBi^^e)nfc^©T^y^iB^©^sfflv^Tit^b-rMSo -f& 

So 

Ml 6 HI : m 6 Fltiu 5 KpAMo-G3©Jgj«XS£^'f So 

$ 7 HI : £g 7 Htiu 7*7* $ KpAMo-G4©jgj*XS&^1-En?fc So 
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m 8 El : m 8 E9& 7*7 7 5 HpAMo-G4-2©j&fcE@*^"r0"Ca*> So 
^90:^9 Httx 7*7 7 5 HpAMo-G7©jt^X«*^-riaT?ft So 
mi OH 0H(ob fB^T^^ K (pAMo-G3, pAMo-G4s pAMo-G4-2**fctt 
pAMo-G7) *^>hD-il/77^$ KpAMo=&^n^tlNamalwaKJM-l»t-#X 
U LEAl/7f-> (*») , PWMl/^f> i:fcttA-PBS («B&) 

^felB»&#Jfi#"$fe60ft% F A C S *fflV>T#P*f bfe*g*T?» So 
SB 1 1 H : ® 1 1 Eltts 7'5?7 3. KpAMoF2-G4©Ji^Xg*^-ria-C*So 
£1 2BI :!ftl 2 0tt> 7'775 KpVL1393-F2G4®jt^xS4^-ria"C*So 
ill 3d: 111 3Bfe 7^7 5 KpYL1393-FZG4fi*©lfi!ft*.£-f ^jWGJfeb 
£Sf21«©*£#±?«#> *k JftF L A G M177^r^ - W£fflV>T FLA 
G^7'^ m&ftW$LG 4 SftHgU S D S # 'J 7" 7 U 5 FyiUMICl 
Ufctt**wbfcBI-C»« (b-> 2 ) o □ > h D-;i/fc bt> 7*7 7 5 KpVL1393 
g!#©i&&;L >> -f ^7 LfeSf 21TO©tS#±^^ h»c br -y- > 7>£ 

nciu sds^ut7 u;i/T5. F^t^ftfctttfe >i) . 

4i^nB»IG4* l J^7 , f K©ttB**bTVASo , 
91 1 4BI : HH 4Htt, PCRMt^ 3 5*1© t hKSKfc'WS G 3fe¥ 

T**>So ^W{±aW©«Mi»f>T- (5 6 4 bp) ©teft^b^So 

mi 5 0 : si 1 5 EB& PCR8s&fflWt\ tKD#IM»l^ th» 
fi« (PMN) , t hW43ot^t h U>^»t*iH'SG3-fe^«5©lgM*M 
^fc«**^bfe«a*ttOH"T?*S- PCR©^»l*2 8tfe5o^l± 

Bmommmft (5 6 4bp) ©^g^b-o^So 

il6E:il60tt, PCRfc£fflWt\ 3 58©b MKSSC^ltSG 4fe¥ 

7?»So fcEp«:l"$©iB«Srtf (2 0 2 bp) ©ttHS^bWSo 

$ 1 7 El : 9S 1 7 ElfcJU PCR&£JSOT\ t K5#iM«tts t 
Blfiltt (PMN) s b H^Wt h U w*J*fc*ttSG4*S¥t-©*68Mil 
^fe^*^bfe'im«©IHT*$)S 0 PCRO^^;i/»tt2 8T-cfeSo fcEPfc* 
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Bftommffift- (2 o 2 bp) ©{ag^u-c^So pmn^avj 

$1812:81808:, PCRiSSffli^ b h©#«WHW6ttfc*ttaG4(E 

7fife?.o fcSJfct0fl<J©it««rJt (2 0 2 bp) ©#§*** bW3» 
fg l 90:|gl 9 0&v PCR&SfflWCs 3 5Jt© b M»«£iil*S G 7 fe^ 

T*&£o ^WttBWOitWiffr (4 5 6 bp) ©ffi«*^LT^S- 

^2 OH :fg2 01ft PCRMWM, b h©«JfllMW> tb« 
£lM (PMN) N b MStiiVt h-U>^3*fc*W-SG7te5Hl©»3B»ft* 

i®©tiiHBfrJt (4 5 6bp) ©M£^bTVA5c 

12 11:12 1011 7-7^? KpVL1393-F2G3fi^©ltim^^-r^^^^L 
£Sf21iitt©i£§t±^fr ^ J/bF L AG Ml?7^-r^ -^l/fcffl^T FLA 
G^7f h*i^SG3«U SDS* 'JT^'J^TS h'7;i/^m&Hjfc& 
Ufc^^bfe0T-fcS(l/->2)o3>M3-;i/J:bT> 7*7 KpVL1393 
&#©»&*. t> 4 b feSf2M©t3«±iifr & Bttfc bTit > t>£ 

fg2 20 :||2 20fcb 7*7 7x5 KpVL1393-F2G7fi^©£fL$t^. , ?'l' Jl^^fls^ b 
fcSf21«©t£#±?if 6s JftF LAG M177^r^ -WSffi^T FLA 

g h m&'mm g 7 sum usds^^^u^^f y ^s^cM"^ 

bfc*SH£7j*;bfc0T-ifc3 (l/->2) o 3>bP-;i/fcbTx 757 5. KpVL 
1 3 9 3S*©l&Slx.'7^^* J »bfeSf21i9flJ3S©m#±^* > 6^^bT-y- 
>7J^iiU SDS#'J?7 u;i/T5. ^^f^ltfttt (l/-> 1) o 



ffrg©M 
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bp : WMtt (base pairs) 

kb: ^-uiU&M (kilobase pairs) 

G418/Km : h 5 >**V> 5 (Tn5) Sl:&G418 N iJ^^ 

Ap : pBR322d3*T > 'J >itt$jtfc^ 

Tc : yUm-te^r- Y^VJ W >WM{e? 

pi : pbr322eu*pi7*p^-*- 

ptk : • i/>7"l/ >y • '^'f^^ (Herpes simplexvirus;HSV 

3-^*jy*i— tf(tk)Jt^7-D^-^- 
Sp. BG: 7tyh/?7Pe>II5^77^v'>^>^;i/ 
A. BG : 7 t s» h /? ^ P t: U Attfln 

A. SE : isX7> • >W (simian virus) 40 (SV40) #J#Jitfe^# 

A. Atk : 'vH/^.T, • i/>7*l/^^^ • £ -f 71/^ (Herpes simplex virus ; 

HSV)^5. y>**— t?(tk)»{E^£>*U AftUD^*^ 
Pmo : to-- • v^SM-M^^o^ • • UK 

-h (long terminal repeat : LTR) 7"D^-^- 
EBNA-1 : i7"i/a^ > • ;\*— ;i/ • t> 4 )\>K (Epstein -Barr virus ) 

©EBNA-lotfe^ 

oriP : j7>>i^ > • /t— )V • $4)17, (Epstein -Barr virus ) 

S : f U > /c © ^> y i-fl/ir* H * =1 - b* 1" S jtfc^fr 

G3 : -&mi^W®\;tzQ \ ,S-K-T**)\/7)^V\>W»®M 

G3£3-h*-rSDNA (^gSfcttfiP^fi) 

G4 : MHS"emf#Lfc/9 1 , 3 -N-T-fe^l/JOlo V % >^#* 

G 4 £fzl±/3 1 , 3-M-T*f-;^/l/3l?-5 >fe^^G4 - 2 
fcu-K-TSDNA (£**fcttS#ft) 

G7 : *&l!IJ-C3W#bfc/? 1 , 3-N-7-fe^^;U3^^ 
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mmmi GlcNAc/?l,3-#5>7 h-^^^ (/?3Gal-Tl)fflt^o^I 
0 3 Ga 1 - T 1 (SiJ£WM 1 ) ttGal/Jl-aGlcNAc^C^tH^I-S^ 1 , 
Blast CJ. Mol. Biol. 215, (1990)D £cfcOTranieSearch?£ (Compugen#§0 (Df 

it^©EST (expressed sequence tag) Mtmfttii Lfco Ztlb (i!E£!j± 3iC 

■^n^nG3, G4, G7t^lfe. ^H^-^-TshbT&s GenBanktf) 
T-'-^^-^il^IB^J^-^^-X-e^-SGENESEQ (Derwenttt) £*ijffibfc 0 

±12 3 ft©ffl?iJ(c#Jlft& 7*5 ^ v— fe y h <feagst U rrito 7 n - 

>flS*K#fc. 75>fY- fey b^bTfcfc, -F-3-5fcR-3-5, F-4-5fcR-4-5. £±15 
F-7-5atR-7-3a£&fflbfeo #77 -Y x'-©«{iiB^J#-t 9~ 1 4t^Lfe, 

fSMSflJ 2 {£$j«fc? G 3 © 7 P - 
(1) ^M&£?G3©cDNAH3Ttt<D7P->fb 

fflfs? G 3 (cftUft & 7*7 -7- (F-3-5 : 18»JttEW#^ 9^ 10 

£fl^U fcl±#i«^ t> bfe-*i c D N A, 

DNA©#££o(,>T$tftb;fec ^co^s fi«©cDNA7^y7'J- 
(ClontechftiO SfcttWfltelR cDNA7-f77'J -Siitlfe^f^j 6 0 0 b 
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a«cDNA7^7'J-(77-y7^7'J-: ClontechM) 4 75 

*|*Sli:brPCR*ffofco 9 9 o Ctl0MilUfe77-y (^jl x 1 0 
7 f@) S^tfSM^49. 5/zl CI Ommo 1/1 Tr is-HCl (pH8. 
3), 50mmol/l KC1, 1. 5mmo 1/1 MgCl r 0. 2mmo 
1/1 dNTPv 0. 0 0 1% (w/v) t*7fX 0. 2//mol/lii^ 

recombinant Taq DNA polymerase (TaKaRaM) *flO*. 9 4°CT'1#F^ 6 5°C 

b h cDNA7-f 7*7 U -ttJ2Tr*© £ "5 Kff^bfco fc r Btt«©poly 
(A)+ RNAcfc t) cDNA^>7rA (cDNA Synthesis System, GIBC0 BRLttM) 
SffllvCcDNAfc^fifeU ^©MtEcoRI-Notl-Sai 1 adaptor (Super Choice 
System for cDNA Synthesis; GIBCO BRLftM^Mbfc^ *?u-->9i>?9 
-AZAP II(AZAP II/EcoRI/CIAP Cloning Kit, STRATAGEMS) ©EcoRifiPffit 
■f AU STRATAGEM Gigapack III Gold Packaging Extract&ffl^Tin vitro 
packaging*^ -5 ZttzX*). cDNA7^77 U-Sff»bfc- 

|S«cDNA7^7iJ-(77-i-7^7-7'J-) ^5»i4^P 
->«cr-;Wtbfcfts §7--;i/077-^ (ftixl 0 7 fS) *«9fS*ibT 

aiicDNA7>f r-7y-A»e»flMB*nfc»6 0 ObpODNAtJtST- 
^*-T?ifcSpT7Blue (Novagen*±?M) J*pT7B-G3FR"&JgJ* 
bfeo P T7B-G3FR^tfcDNA»rjt©^iiMa^*^bfc^ SfccDNAir 

t&mm<D®:%.iz^ LI-CORtt©DNAi/-^i>+t- (dNA sequencer model 
4000L) , PERKIN ELMERtt©DNA^>-^x>^-3 7 7, * &tft«-S/-i-x> 
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(2) mm&fc? G 3 ©5S£ H cDNA©*D->*b 
G3©^ScDNA4HI#t5fe4&^ PCR DIG probe synthesis kit 
(BoehringerMannhein^l:M)*fflV>T, i?zS*is7->mM7v-7<D<m&'€-3 
fco lAg«pT7B-G3FRi:=&0. 2//mo 1/10/^7- (F-3-5 i:R-3-5) £ 

39^1497 "C-e 5 #HAn*fc&x *±-C 5 #|«HWiI Ufc. 
recombinant Taq DNA polymerase U±-yl> (TaKaRaftM) &*P*.n 9 4°CT* 1 # 
6 5^1^ 7 2°CT" l#|gj&»6&3KJfc* 9)l£[sXs 3 0+K 
*;NDRj6Sf?ofco Ki6*©»fttt*f h«ft©»H8«fc(ieofc. 

hjB ( i ) T?«Mi*» n 6 nfc&f mm cdna^^/v'j-o t*-^ 5 7?** 

|>7^77-Uc7^1/^-^ 5{gil^©S SPE 
C lfg»SE©S SPE©*M(^ 18 0mmol/l JfiflitK'J^ 10mm 

0 1/1 'J HJ* An Immo 1/1 i^V^7^rh7« 
(EDTA) «tO*S (PH7. 4) 5«©r>M^I(lM^ 

x>/vbH^©M(is 0. 0 2%(W/V) >>i/ifa?lT;i/7^>s 0. 0 2% 
(W/V) 7^-;HO0, 0. 02%(W/V) #'J tT-^trn 'J K>i & 
fc&iK 0. 5% Ff^HISth^A (SDS), 20//g/ml 
DNA«fct)*S«lffi« (J^T'W^U^^— >3>fflliiiM£PM 2 5ralf: 

*©&> 2fg«©SSPE. 0. l°/oSDSiD«c5i» 

T«6 5°C, 10 2^ Hg»g©SSPE N 0. l%SDSfr 

6 * S«Mf»+t? 6 5 "C; 15 ftmmmtZ£ftT' 1 13s 0. 2 x S S P E , 0. 

1 % S D S 6ft £IS M^T? 6 5 °C. 10 £B««T %M%X» 2 Wm t fco 
^y^-^s.^ y 3 >(DilSm> > W 7 'J *y Zt % 1 «©&£ Lfc 
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*D->j&s»&ftfe. Qiagentt^©*'.* h (QIAGEN Lambda System) SffiV^ 8 
«1. 9kbCDttaI-SalMS*^ P Blue 11 «+)©M-WWW^o-=> 

(3) 7*7* S KpBS-G3+C$A£ftTV^cDNA©^«?y©&£ 
±15 (2) T?fc&ttfepBSHi3#£ticDNA©±ffiSffi*J^ ttTO*»-C** 

pBlue II SK(0*©TO~^ftft7-^v- (M13 -20 Primer£ J: diverse 
primer) £fflWJ\ icDNA©5' W*«fctf3 5 ffll©12^J^^Ufeo 

ffi*K8l©$te£fcttN LI-C0R*t©DNA2/-^x>U— (dNA sequencer model 
4000L) fcfilfc** r (Sequitherm EXCEL II™ Long-Read™ DNA-sequencing kit- 
Lc: AR BROWN tt) , tfcttPERKIN ELMER*i©DN A*>-*x>tf- 3 7 7 fcfifc* 
y h (ABI Prism™ BigDye™ Terminator Cycle Sequencing Ready Reaction 
kit:AppliedBiosystems*±) £G£fflUfco pBS-G3#Hrtr c DNA©£ttHffliai (1 
9 1 2 bp) £E#J#^5fc:^Ufc 0 

IcDNAIl **s«P»*t«r«Wft«K6*#-r S 3 9 7 7 X 7 fllfr ft 'J 
^ p b W fc„ c©# U ^7*^ G 3 * U H «tf, 7% J 

(/?3Gal-TK /?3Gal-T2, /?3Gal-T3^3Ga 
1-T4, /33Gal-T5) ^7*5. 7 j^l/^l/T' 1 9 %~ 2 4 %©*B|6H4£^b 
fc C«N¥6-181759 % J. Biol. Chem. 273, 58 (1998), J. Biol. Chem. 273, 433 
(1998). J. Biol. Chem. 273, 12770 (1998), J. Biol. Chem. 274, 12499 (1999D o 
mm&Mm*. WtfflffiV? b GENETYX-MAC 10.1©Search Homology£ffll^T 
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>&fe&m (/5 3 GnT) iiT* y 1 5 %©*g|Bjtf 

CProc. Natl. Acad. Sci. U.S.A. 96, 406 (1999)^ > Na©9 7^i^t)ft 

E2W#^5©JMSK*JB\ W098/44112T*^^nfe@B^J !:liS-ilTl\fc. * 

feiSEiB#i#=i- k-ts^u kot 5 y Riftty (Eai#^ 1 ) W098/44112 

—n—7T X 'J —(;iHt"-S Cardiac and pancreatic protein iHSLT I ''S^ ^ 
IW©^4tco^Tttra£HJJ$>a>fc:b-C^;ki>o j^fFl^^T^ rnxv^y* K 

p B S - G 3 4^tr %Ws~MX%> ^ Escherichia coli MH294/pBS-G3tt N 1 1 
^4/3 7 atTIifti^I^XiWM ( BfflMo < tfrfriH 1 T 
|1#3^ iiM«305-8566)CFERM B P - 6 6 9 4 t IsX'&ftZnX H 
-5 o 
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(1) ife»itfs : PG4cDcDNABTM-ffl^D->fll 

«M«»e?G4fc«fSW*r7>fT- (F-4-5fcR-4-S:S»HttiWI«l ^ 1 

«MB*nfclft2 0 0 bp©DNAI^tf-£T-^*-T*&&pT7Blue (Novagen 
tt«) K.m&?*s 777; K P T7B-G4FRftJSfiKbfeoPT7B-G4FR^tPcDNAWf 

NA^-^^>it- (dNA sequencer model 4000L) N PERK IN ELHER#©DNA2/ 
— £x>-tr— 3 7 7^ ffl©fifS^y h£{£fflbfco 

(2) £ffiiaHa : ?G4©^££cDNA©*n-Wb 
G4©^ficDNA4lRlltafcft^ PCR DIG probe synthesis kit 

(BoehringerMannhei«tt«)*fflV^Ts y3»y->ii70-7"©^H5fto 
tz* l//g0pT7B-G4FR^&O. 2 Atmo 1/1 ©T^W V- (F-4-5fcR-4-5) £ 

#trsjfe** 3 9 // 1 £ 9 7 -c-e 5 fmmmk. *±-c 5 ^w^a ufco &<^s 

recombinant Taq DNA polymerase U_-yh (TaKaRattSO £AP;is 9 4 0 CT* 1 # 

6 5 °c-e i 1 2 °ct* 1 smi? ss^* ivwfrtisX* 3 0 

^>©5J6*ffofco KJB«©«*tt* , -S' hSftcSWftSE^fe. 

±ib ( 1 ) -cams a»b nfe»sttK cDNA^^'j -© (« 5 t?» 

3 >fflgfr*2 5mlt:iU 6 5-CTJmi«7*WW^';y>f-e-: ^3>ftfr-=» 
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#tf ' W 7 U TV Hf-S/ 3 >IM 10mltSU6 5 °CT- 1 6 B#IBLM 7 U 
*y-t?—>3>£frofc 0 *©gU 7^1/*-^ 2WOSSPE, 0. 1% 
SDSiOft Sttanft+T? 6 5 °Cs 10 ^HS»f S&fl^ 2 UK 1 S S 

PE, 0. l%SDS*f,«:5iW't | -e6 5°C, 1 5^iit5^f 1 EU 
0. 2xSSPE, 0. l%SDS^6a*«««+'C6 5U 1 0#IH«»r* 

^75-7;w 7*u *v -if— > s >©*ss, 7>j xra iflf©?4i?.b^ 

7 D — > ^ tife o Stratageneft© v — a 7Vl/fc:fl£ oTin vivo exc ision£?T l\ 
^7o->ct D77^ 5, r*pBS-G4-2£|e|Jfcbfco 

ISJfcfcbTfc h^cDNA7^7'J-^Ui7-f^ >;-J;D777< 
r*pBS-G4£8ti§bfco 

( 3 ) 7^7 3. KpBS-G4* .ttJfpBS-JW-Z^tjf X^fixTV^S c D N A©igSiB5>J© 

±IB ( 2 ) T*l#£ftfcpBS-G4£J;«S-G4-2#^tr c DNAOilSPJ^x W 
T©#&T-}fc£bfco 

pBlue SK(-)^©@B?yt^^W^7^-fv- (M13 -20 Primer£ X Universe 
primer) £fflV>t\ c D N A© 5 ' (J»J©@2^J£&£b;fco 



ffi£IB9!l©?fc£fc:l±* LI-C0Rtt©DNAi/-7x>1t— (dNA sequencer model 
4000L) tRfb^-y h (Sequitherm EXCEL II™ Long-Read™ DNA- sequencing kit- 
Lc: AR BROWNtt) > £fcf±PERKIN ELMERtt©DNA^-7^>^-3 7 7 fcgjfc* 
y h (ABI Prism™ BigDye™ Terminator Cycle Sequencing Ready Reaction 
kit:Applied Biosystems£t) £{£fflbfco 



pBS-G4#^tr c D N A©±*S3tffi5>J ( 2 2 0 5 b p ) £I2#I#^ 6 bfco ^ 
c D N Al±, MiSCiM^M^^ 1 5 3 7 2 7 ^ ^d: 5 # 'J 
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yiJ£EflJ#-t2fc^To 

P BS-G4-2^tr c D HA<D£££B3M ( 2 1 8 0 b p ) 7 fc^Ufc. 

m c D N A «u »«^IWISfc«f««&«jt* 5 372T^»£fc5# , J^ 

s iffiF'j * ffi^J#-t 3 iz ?ji t o 

pBS-G4#<atf CDNASG4 c DN A, pBS-G4-2##ft c D N A£ G 4 - 2 cD 

G4 cDNAtG4-2 cDNAttll 5 , #fHm^$©E£iI5 , Ja , iB&oT^ 
fcflu $!&©^«©§m#Be>ftfc (H1~4#JH) o «f*«**"Cfck G4 c.D 
NA©1 1 1 l#@©MI±7f - >t^5^\ G 4 - 2 c DN Afli^CIS§ 
*3«att^7->fc:«fcl/t^fc. *©tS», G4tf U^7*3^T-«:3 2 8#@ 
©7$>Mi s-e&3©£*fU G4-2*'J^7-f 3 2 8&i©r 

G4cDNAi:G4-2 cDNAT*5 J #|fflf<M©^»ia5!I^*-3T^5C: 

£2ft£„ TI3©«^^-r<fc^t, G4cDNAtG4-2cDNA©3-K 

G4£<fctfG4-2**'j^:7f h*f±* itt^t't^ n-;Wb2ftfc 5«®fc h /? 
1, 3 -#7* h-Xfci&BfcK (/?3Gal-Tl,/?3Gal-T2, /?3Ga 
1-T3, /?3Gal-T4> /53Gal-T5) tTUil/^2 2%~2 
6%®*B|BJt4£/7<bfe C^lrW-6-181759, J. Biol. Chem. 273, 58 (1998), J. Biol. 
Chem. 273, 433 (1998), J. Biol. Chem. 273, 12770 (1998), J. Biol. Chem. 274, 
12499 (im)~) o mm&Mffi^ mtmtitvy KENETYX-MAC lO.lcDSearch Homology 

st^mx*)^?* vitzn&xt? n->ik$ntzt b/? 1 , 3-N-r-fe^ 

yjlziVX y$z&Bm (/? 3 GnT) y F&l/^l/T* 1 7 . 5 % Offline* 
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Ufco CProc. Natl. Acad. Sci. U.S.A. 96, 406 (1999D o tttf'J^r* KON 

«©i i7^y«*»e>«:*«iiiaft««, j enttt<2 it 

n c#^¥6-i8i759D #««t±'j>&< i:* 1 2tz zt^ma 

K9J#^ 6 *fctt 7 ©««K5UfcJu W098/44112T'M£ftfcK?iJJ:«&-gtbT 
V \ fc o * fex K?'J#^ 6 © 3 - K -T S * 'J ^7*^ h* © 7 5 > ttGftl (1E?'J#^ 2 ) 
}i s W098/21328T-^^nfcffi5'Jk-|5tbTV^co bfrU R&IBtfS^ttStfy 

^.7*^- i«#*>f rumom* ywgx&z *:E«i/c^ s©^t\ u 

N _ r-fe^;v^;m+J- ^ 5 C t*W U »££f^©*rflil4 

£ m b fc © filial ifiSMJH & S o 
D BS-G4-2»^tf^M-efe ^ Escherichia coli MM294/pBS-G4Eu ¥$1 1*M 

£ 7 HftTX|tttlllK^#x^xJltt<llfBf^EBr(0*B3S»*"3 < 1 Ti 1 
#3-^ »ffl#^305-8566) CFERM B P - 6 6 9 5 £ LT^f££;ftT^So 

mnm 4 GMiitfc^ g 7 © * n - xb 

(1) {^3tfeT-G7©cDNA®fit©^P->'fb 

{RWJtfi^G 7 fc^gKJft 7*5 (F-7-5afcR-7-3a : Eail±Si#l« 1 3 , 

5 c D N A 5 -Y 7^ U t UT P C R £fir W^'l" SffifU S *"f 
5cDNAOW^t«®fbfc. *©IS*n t b#^Ml«^SK-N-MC 
tt|*©-*«[cDNA&«RHi:bfcl«ftHKll. 3 k b©D N ABfWr^H^ixfco 
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SK-N-MCttAmerican Type Culture Collection (ATCC) iOAf-lfeo SK-N-MC 
mMHP&fttt CBiochemistry, 18, 5294 (1977)) fc«ot±RN AfcWKbfc. 
5//g^RNAA»e.s *y r (SUPERSCRIPT™ Preamplif ication System ; BRLtt 
m Sffl^t-*«cDNA*Mbfe. K^tt2 l//lT^fl\ 

±S3-**cDNA10ialft^rtJfiJ»«f»4 0it£l (10mmol/l Tr 
is-HCl (pH8. 3), 50mmol/l KCL 1. 5mmol/ 
1 MgC 1„ 0. 2mmo 1/1 dNTP> 0. 0 0 1% (w/v) -tf^X 
0. 2/zmol/l ii^WM^7-7^v-D £9 7'CT-5#F B »&> *±T- 

recombinant Taq DNA polymerase U-'J'b (TaKaRa 
ttfi) fciniU 9 4'C-e3 0m 6 0iCCim 7 2-Ct?2^M*»e»ftS&J& 
4 11M fJI'tbt, 3 01K ^;i/(©fijS*fr-pfeo 

'ig«3ftfe*U'. 3kb©DNA*rfr£T-^**---CfcSpT7Blue (Novagen 

tt») tciis^a^ r^** ppT7B-G7«jifiabfc. 

(2) 77^.; FpT7B-G7+fcffiA£ft^£cDNA©ffi»iB3aj©&£ 
±13 (2) •eS&nfcpT7B-67*»frttcDNA©±tta6IB5«*> UTr*©;&&T-& 

P T7Blue+CDiE^Jt^^%7-7-f V- (M13 -20 Primer£ £ Universe primer) 
fcfflV^Ts icDNA©5' ffliJ^<tU f 3' «©E8l*fc£bfc. &&Htl1iMW£ 

WS»na«u mr^y-huffliv se>fc$fc©«SEai 

ifi^iEyjO^fctts LI-C0m©DNA'>-^x>-y— (dNA sequencer model 
4000L) fcfijte** r (Sequitherm EXCEL II™ Long-Read™ DNA-sequencing kit- 
Lc: AR BROWNft) , tfettPERKIN ELMERttfflD N A J"-^>-tf— 3 7 7 fcgjfc* 
<y r (ABI Prism™ BigDye™ Terminator Cycle Sequencing Ready Reaction 
kit:Applied Biosystemstt) £fi£fflb;feo 

pT7B-G7**&*f c D N A©£Jfi26K#l ( 1 2 9 6 b p ) £E?!I#3- 8 \Zm bfco 
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icDNAd mmmm£®m*m#*GT * 3 7 s 7 \ j m»*> * s * u 
I8ia5>j sewm 4 t^r. 

G7*u^:/^Kttcttrefc*n->fc£ftfc5fi®t h/5 1, 3 -#5* h 

-*«S&BM« (/3 3Gal-TK/33Gal-T2, /?3Gal-T3, /? 3 G 
al-T4x /33Gal-T5) fcT 5 ^ gtl/"We 2 2 %~ 2 5 XOffiHtt*^ 
bfc CM¥6-181759 N J. Biol. Chem. 273, 58 (1998), J. Biol. Chem. 273, 433 
(1998), J. Biol. Chem. 273, 12770 (1998), J. Biol. Chei. 274, 12499 (1999)3 . 
ffiWIttlWrtts KBMWrV? hGENETYX-HAC 10.1©Search Homo logy Sffl^Tfi 1 

JOlotfS 3 GnT) fcT^i^t-14. 8 %©OTt£*7T< 

b CProc. Natl. Acad. Sci. U.S.A. 96, 406 (1999)3 , N*«©2 9 7^iiP 

*&Vfc±«a»»S**©***t«i**CM-r5»B C^¥6-1817593 

P m-fi7»^ft*«lffi?ft3 Escherichia coli MM294/pT7B-G7ft, Ml 1*M 
H 7 0ft"CX«tt*K^X¥X*tt«WftBf ( B*a««»o < 1 TB 1 
#3-^ fSffi#^ 305-8566) CFERM B P - 6 6 9 6 t UT«Fft£ftWS<, 

G3, G4-2S*tfG7tf U^rf-KOT^RlBak Wth^l.3- 
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tf^h-alEfcB** (/?3Gal-Tl, /33Gal-T2,/?3Gal-T3, 
/?3Gal-T4, /?3Gal-T5)©7^im ^^CWCth^l, 
3 - N _T*5M^;i^5>!i£&glfil (/? 3 GnT) £D7^iPJ4ffl^t^ 
f>HDy7A^Lfc (05#J?3) o r>h'P^AIl CLUSTALX Multiple 
Sequence Alignment Program ( ftp://ftp-igbmc.u-strasbg .fr/pub/ClustalX/) § 
m^Xim^tco Z<D&$k, G3s G4-2£cfc£>'G7*U^7^m> 1 o ©tf 
^;i/-7-S^b-CV>5^t«B>9Ufeo G3tf V^7^Ktt> G4-2*iV 
G7^U^7-^Hi:^n^n3 9. 6%*<fctM4. 5 %©ffl^**Ufe» G 4 
-2^U^7"^H(i, G7#U^7"^b*i:4 2. 5 %©ffll^**S* bfcc 

^ifc0iJ2~4TMfc»bfcG3, G4, G 4 - 2£<fcl>*G 7 c DN A#3- h't^ 
CJ.Biol.Chem., 268, 22782(1993), SiJ£pAMoPRC3Sc (^¥05-336963) } Cffi 

(1) G3tf U^r^F^fSSI^-frSfcto©^*;- KpAMD-G3©$tJ&(EI6#JS0 
P BS-G3^ftiJ|51^^XbaI fc&llT?«J*H& D N A* >J / 5— te" • >? U J -«rtf C <fc 

D¥?t*sa(3«bfco *©&, SfiIU>£- (K9J«1 5, 1 6) £tt#U 
1. 9kb©SfiI»tf*Ifc»Ufco pAMo*SfiIfcBMHIT!W»T^ 8. 7k 

b©SfiI»rfrS*tf*bfc. ±S2Ktf-**tai-*£ W^^H 
pAMo-G3^jS^tfeo 

sfii u >*- (12^j#^ is, 16) o^fc } ) ymh\±, ifsm^fe-oxfi-otz 

(#^¥05-336963) 0 

(2) G4*U^r^l**«a**Sfc«>©^^5 h*pAMo-G4cOigfiSc(HI7#SB) 
pBS-G4-2S$i]M^HindIIItBst EII ^TO^ °- 4 kbfflHindlll-Bstt 11 ** 

ft^tfeo Ife, P T7B-G4sec^«BI^Bst EII ^MI^™^ °- 9 kb ® 
BstEII-Notl^^^ 1 '^ 0 pT7B-G4sec{i«fS'«^J9 0 (1) -e*bfc£ 
&T-«Ufco pAMo£HindIH£NrtlT"TO^ 8 - 7 k b ©Hindi 1 1 -Not I 
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m 



(3) G4-2tfU*r*l<ft*6S*«fc»©7'*** FpAMo-G4-20J6fifc (H 
P BS-G4-2*IHM*lisdIIIfcBstB"^«»^ °- 4 kb©HindIII-BstEIirr 

BjtEII-NotI^M^bfcc-^pAMo*HindIII^M I^«s 8. 7kb© 
HindIH-MI»fM-*«» Lfc.±B3»rfr*IS**S-fcfc*^ 16*79** I* 
pAMo-G4-2£i£f&bfco 

(4) G7tf U^7f-K£l6E3**fc»©^** HpAMo-G7©jgJ*(l2l9#JR0 

vm-wzmm%M^^ mmw ^ §fiiu>*- (isw«i 5, 1 6) 

*tt#U 1. 3kb©Sfilifrt*»^. P**Mi^W««W*> 
8. 7kbOSfiI»fM-«#bfco tmMft*m&?ZZt\z£*). 

5. h*pAMo-G7^rjifi!cbfc 0 

WJ7 03, 04, 04-2. 0 7O##y^«»r*^X5 Kft 
( 1 ) £^»*aM*©Bl» 

3 >bu-^^A k (pamo) *«tim««6-ejs«ufc#«a^^$ H 

(pAMo-GS, pAMo-G4, P AMo-G4-2, P AMo-G7) 1 A g/// 1 

C10mmol/1 M*-HC1 (pHB. 0)i5Wlmmol/l EDT 

(Cytotechnology) , 3, 133 (1990)3 fc* DNaialwaKJM-lW CCytotechnology, 
1, 151(1988)^ £#AU 

"l.Bxl 0Wfefe04//gO7-77U-WU^ 8ml ©RPMI 1 64 
0 • I TPS Gig* [7. 5% NaHCO 3 £l/4 0ft, 2 0 0mmol/l L 
-9)\,9 X >«(GIBC0«)£ 3 >j ^ *>»*(0IBC0 



WO 01/00848 




/JPOO/04304 



ttlSL 5 0 0 0 units/ml ^>>'JX 5 0 0 0/zg/ml *r-U7>v 

;i/7* - y £ • Y (N-2-hydroxyethylpiperazine-N'-2-hydroxypropane-3- 

sulfonic acid; HEPES) (1 Ommo 1/1) , 4Ws*V> (3/zg/m 
1) , |-7>X7i'J> (5 Ate/ml) s b^;Hf>(tthU^A (5mmo 1/ 
1) , ffiHzl/>ffiW- hU^A (125nmol/l), h— * ( 1 mg/m 

i) siirauRPMi 1 6 4 0^ (B7mmnm) i cawu co^>* 

a ^_^_t?3 7°C-C2 4«fHtS*Ufco G418(GlBC0ttSl) *0. 5mg 

/m 1 t*S«fc-5C«anU 1 4 BBB»«Ut:S«mKts»»ft8l»Ufc. 

0. 5mg/ml®G418£H?*tRPMI 1 64 0 • I TPS Gig 

FACSftii^rlHfft5ui/W8«.* i ;-N-7t^5^ h 

B»f *4?S(* U-C ttfit i ifc* ( D e n ) ftttffl-C * 5 . # V - N - TMr * 
hit^>«im^iSl-rSl/^^>i:UT(iLEA> PWM, ^WDSAMt" 

M) %m^tcgfaMZmto 

±Md&¥H&&BM (#5X1 O c fS) £s 2 0 mUCD Clostridium perfringensCD 
j 4 ^ * ry- If (neuraminidase, SIGMAttK N 2133) ft^tr 100//1OPB 
S (8g/l NaCL 0. 2g/l KCL 1. 15g/l Na 2 HP0 4 (i 
*) x 0. 2g/l.KH,P0 4 ) ClSbT, 3 7'C-eltif®fcfo?ZZt££t), 

±I3« (ft 1 x 1 0 e l) * pf-a-:/ ( 1 . 5ml: EppendorfttSi) 

(5 5 0 xg, 7#lffl) C<fc&ffllJIS£S*»fco 
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IftflUHft 0 . 9 m 1 © 0 . 1 %<07*J<b1- r U ^ AS^tr 'J >K«»?*P B S ( A 
-PBS:8g/l NaCK 0. 2g/l KC1. 1- 15g/l N a 2 HP 
0 4 («K 0. 2g/l KH 2 P0 4 , 0. 1% 7*fc*HJ->/0-Cft*bfc 
^WiSSCA-PBSt 1 0//g/ml£«bfcF I TC*WLEA(EY 
laboratories*!^) * fcfcfc A - P B S tf 1 0 0 u g/m 1 fcfcf? UcFIT Cttffl 
PWM (EY laboratories*!^) 2 0 1 JD*T*»U 4°Cf mWEflS** 

Ki, «l£0. 9ml©A-PBSTJl@^bfc^ 0. 6ml©A-P 
BStilU FACSCaliber (Becton Dickinson Immunocytometry Systems USA*i 
9A) fcEWtFACS (7;M-l/yb>* • T7^>f ^-x-f r* • "fe^ • V-*-) 

pAMo-G3, pAMo-G4, P AMo-G4-2SfciipAMo-G7^#A bfclMSfc*^t*k pAMo 
£SAUfe«£i£^ts LEA^©S«#tiaOb-t^fc (010) o 
pAMo-G3. pAMo-64. P AMo-G4-2Sfc«pAMo-G7^#Abfe»^*V>T{±, pAMo&# 
ALtzMmzltmvX, PWM^©£JSSt$#t|jDbTV>fc (010) . 
3nf,©Hgl{l G3. G4, G 4 — 2 feSV^iG 7© c D N AftNamalwa KJM 

5. 

G3, G4s G4-2ft*V>ttG7©cDNA*«EB**fc«U»fre)« , » 
«rfcfc^**lSii:*^bTV^.fie^-C> G3, G4, G4-2*3^ttG7 

U - P AN - 2 *ffi^T&#&&&fT r? fcWf fcttifi<*©£f&ttttgfc b&frofco 
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Hmtftfc CJ. Biol. Chem. 274, 12499(1999)^ Cftofco 

±ia«^J7«f#b^ G3, G4> G4-2*fct±G7^'J^7*f-K4^ 
t^r^X^ |»ft*Abfcft«^K«s*«l)B©«Bllliai*SfflV^ts /?l,3-N-7-te 

±f BSK$£&« W2xi07i)^^Dfa-/(1.5ml: Eppendorf 
ttH) i:i:0, »i&0*(5 5Oxg> 7 #119) Ci5«*»fe.»i8*0. 
9ml©PBS»bfe^ ^»«£2 0mmol/l HEPES ( P H 
7 . 2) N 1 % TrironX-lOOfrfc&SiSft ( 1 0 0/z 1) «SU 
(Bioruptor; Cosmo Biottm) 4°Ct lWHBttBUfc** 

36ifo#* (5 5 0 xg, 7 4MB) fci»?±»S«l»bfco »±»ft#**>^i: 

181759^H3¥06-82302b J. Biol. Chem. 269, 14730 (1994), J. Biol. Chem., 267, 

2994 (1992)) fcJfcDTfJofco 

JWW9fci±^ 3 0/il07yt'fSi(2 0 0mmo 1/1 MOPS (pH7. 
5), 50mmol/l UDP-GlcNAc (SIGMAtt) s 2 Ommo 1/1 M 
nCl 2 s 0. 3% TrironX- 1 0 0, 5 0/zM t'Ji?;i/7^fttti« 
* 1I3»«10//1) *T5 3 1 6Hffl&JHk 
pvh^77^- (HPLC) tiDtftitibfeo 

(Lacto-N-neotetraose, Gal/3 l-4GlcNAc/3 l-3Gal0 l-461c ; LNnTi:B&fBT 
LNnTliOxford Glycosystemsttfr bfco* U =T«©£#«HWk fti&CAgric. 
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Biol. Chem., 54, 2169 (1990)3 CftoTffofco 

UDP-G1 cNAc *^T«tTf Hr-f }g«[i:#*ft^T»yfe^«ffflt 

^UTSJMfr^a HPLCCfPffiU UDP-G1 cNAc*£tt7vfe 

£/fo«7 Ufc7y«-f ttttttx 1 0 0 -C-C 5 fl-TOS&x 10, OOOxgf 

HPLCil TSK-gel ODS-80Ts*7A (4. 6 x 3 0 0 mm ; 
3C7-) £{£fflU igffiM^UTO. 0 2M iglT^^-^AWI (pH4. 
0) MfiK5 0°C, %30. Sml/frO&Weftvtto 

4fiM*OtfttBt±N S*^^^ 1^7* M-*-FP-9 2 0 (H###) 
l^Tfr-afe (Bje«fi3 2 0 nnu £&£MS4 0 0 nm) „ £jEflM&©H£Bu 

7~;t"ij i^Mbl/fc Gl cNAc /? l-3Gal /? l-4GlcNAc /? 1 -3Gal /? l-4Glc £ b o 
n> Y P-;i/ 7*7X5 H (pAMo) ^<tt>*^^7"^7s5 F (pAMo-G3, pAMo-G4, 

pamo-g4-2, p amo-g7) ^mx^tz^mwmmmu(ommm^^m^xmm\^. 
^n-otcmms ±m® (GicNAc/n-3Gai/n-4GicNAc/?i-3Gai/?i-4Gic) izumz 

titz&n (LNnT) ©lij^rtt, 3>hD-;i/77^5 K£#Abfc«T-f±l. 8% 
-£&-3fc©fc*jU G3, G4, G4-2 $feliG7^'J^ K©&li7-7 7* 
K^#Abfe«t1is Ji(3 2. 7%^ 2. 8%^ 2. 8 %s 2. 3%KtiflQbT 
Ofc„ T&fr*>s G3, G4, G4-2££J2G7tf U^^K^SiT^T^ K 
£#Ab£»r-yu 3> hn-;V7"7^5 ^#Alfc»l:l±KbT^ 0 1, 

)>A±.ommfrt>s G3s G4 S G4-2l;fcfcJ:G7tfU^7^b-f±, 1 , 

G 4, G 4 - 2 * fc&G 7 »J ^7*^ h' £ffl^T. MtS®#M^«f;:#£-f 
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f&mw Z £ bT ^ 3 o 

Namalwa KJM-l«US£1&£fc bfcF L AG^f KSi&gy/j 1 , 3-N- 
y-fe^l/^l/^iJ-^XE^** (G4) 

(1) FLAG^r^-h-a^M^iB^^^-pAMoF 2©JiJ* 

^^fSm-T 5 «>©#»8^ 9 9 -pAMoF2©3Bl*£fT ofe o ^nyu>/r0^^ 
;bEM£ £tfF L A 0^7*- F « 3 - F * * D N Att* 6 «©£(£D NASfflM 
TftSKbfco 

pMo%HindIIIfcAsp718T"^?l»f■r^»Cli:{-<t , 3^ ^8. 7 k b^HindIII-As£718 
»ttftftfcbfc.HmdIII1»»ra^ 

UTWT©6«0DNA [IgK-1 (BB5>J#51 8) , IgK-2 (E5U« 1 9) s IgK-3 
(BS8IW2 0) ^ IgK-4 (KflJ#-S2 1) > IgK-5 (1B7!IM2 2) , IgK-6 (12 

5U»2 3) ] fc*N dne»©DNAfcior«ra5*n5U>*-+ 

tttPmCU Stub SnaBI©#M^»TOM*>W3i*n-C^^ 0 6S©DNA 
tt*ft**iAppliedBiosysteistt3 8 0 A ■ DNA^Sffl^t^Ufc. ^ 
UfeDNAIi T4#»;**l/*f-F*:J— te" (TaKaRattM^ OTHfc) £/fl^T 

±fBT-M bfe 6 IB© »; >SMb-&f*D NA^8.7kb ©Hindi I I-As£718*rtf- 
fc|g-£-r*;ifcfcJ:D> FpAMaF2*#&bfco 

(2) 7*^*^ FpAMoF2-i52S©jt$ 

PCRfflcr^-fv-JlUs EM»^2 4-e^^tlSDNA (JJTFs C12-7J; 
IMO £J;tfK»^2 5-C^^nSDNA (WT> C12-9fcBf*) ££l#bfc (It 

C12-7l;:(iBainHI1M F *f«C12-9ti fttlfotl"9--f h##A2*i£ £-5 fc^lf 4 >2*t 

PCRld^ TaKaRaM©*-* F (GeneAmpTM DNA Amplification Reagent Kit 
with AmpliTaqTM Recombinant Taq DNA Polymerase) Sfflvvtffo fe» SJB*ft©il 
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KO^tttfit-aTfrV^ DNAt-ViWi'?- (PERK IN ELMER CETUS 
DNA Thermal Cycler ; TaKaRaM^) £ffiV>Ts 9 4°Ct 3 Otm 6 5°Ct 1 # 
Pel 7 2 "CC 2 ^©KlfoS: 1 0 ?Mt-p £££72 °Ct- 7 frmfcfoZ 
-frfcc ^ilbTfiT'^^^ KpAMo-i CProc. Natl. Acad. Sci. U.S.A. 94, 14294 
(1997);) £1 0ngtfflbfeogPCR(at3> ttl. 1 kb©DNA«fM"**» 

JW1 . 1 kbOP CRt^ilDNA»ri:T-^^^-pT7Blue (HovagenttK) 
t^iiiti^ 75 >U KpT7B-i52S No.3£f$2gbfco 
^V>f7"7^ 5. h-pAMoF2-i52S©igJ$£^ofco 

P AMoF2*StuI^BanniT"^rrU ^J7. 2 kbOStUl-BanIII»rM-*m#bfeo 
pAMo^Banlll^Not 1 ^^^ *& 1 . 7 kb©I^nHtotI»rfr*IM&bfco 
P T7B-i52S No.3*BagHT?tU«ffts *»«DN A#U I -^uy-WIt* 

IjlWf-rSilfcCiON »1. lkbcDBamHI -NotlBrfrfclftftUfco 

±8d-C»fes ^J7. 2kbOStuI-Ban"I»r^ 1 . 7 kb©BanIII-NgU*rJ* 
*£Tmi. lkb^BagHI -Notltffrfcl&'&U KpAMoF2- 

(3) FLAG^7*^Hll^MG4^'J^7*^h*©^^ffl7-7^5 KpAMoF2- 

G4©itfi5o (Bit 1#«0 
^D->fcl/fc/?l,3-N-7-b^;i/^3^5>teS«** (G4) lis 

G4tf 'J^T*^ h*©N*$8i©l l7>/^f)ft5»fM 2 17^ 
mz.%M7u -f U >©*> yj-MlW* btffc FLAG^/f H Sf^JOt" 5 d £: 1 
£1\ G4^U^7f K©«l^f5^ : £W-r^ii#^^n2)$MCE^#-^2©3 
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8#B©40l/*S>Kfre>3 7 2fl©fDi/>$T0^3-h»t5DNA» 
P CR&m^xmWiU T-^*--C'ifc3pT7Blue (NovagenfttO C*E#&trc: 

PCRffl©77^Y-i:bT, G4-SFfcG4-SR (#BB9!l*ia?!j#^2 6, 2 7t^ 

PCR(i N TaKaRaM©^ h (GeneAmpTM DNA Amplification Reagent Kit with 
AmpliTaqTM Recombinant taq DNA Polymerase) ^m^Xftifzo &Jfor#©l$My: 
*V b <DfimzfeiX'l7l\ DNAtf-v;i/+M'^- (PERKIN ELMER CETUS DNA 
Thermal Cycler ; TaKaRaM^) ZRl^Xs 9 4°CT* 3 0#P B 1 6 5'CXlttm, 
7 2'CX 2fr®<zm&* 1 0 *M tK'iTitzlks £ fcfc 7 2"C7f7^fflRJte#*fc 0 
Kflifcl/rfck ±IB^M3T-3i^L5t7-7X^ h* P BS-G4£2 OngMlL 

^SJfc$&7#D-;Wi/S^frIfrfc:{fcU 0)1. 0 kbc75DNA$rH-£0iKb 
fco |S[DNA»fM-*T-^^^-pT7Blue (NovagenftM) izB^tS Z. £ \Z «*. U , 
pT7B-G4sec(No.l3)^?t^Ufco 

pT7B-G4sec(No.l3)+Cffi^SnfeDNAiTjtfflJlSiil^J^^U P CRC 

G4-SF££BamHI1M rfl^ G4-SR(w(iNptI-y-^ h^A^tlS =fc^t7 r -tf-< >^ 
tit O S pT7B-G4sec(No. 13 ) £M#J!IBajnHI tNptI"C^OKTt"S C K J; 0 , 
P C R Jt«»ffi-ft#& 81 D tB t Z t &X H -5 o pT7B-G4sec(No. 13 ) ^KSMBBainHI 
fclfotlTfflW-rSdfcfcJ: !?> G 4* U^r^ I* ©ffliS&Stt *>*i5 
TO C«^J#^2©3 8#i®^;i/*$>Kfr*>3 7 2#g©f-P i/>£TO *3 
— F-T* 1 . 0 kb©BaMHl-NotIWtf-&lfc*§Ufco 7*7^ 5 FpAMoF2-i52S 

^M^BjmHI^NotI-C-™-r5c:i:^J;Ds 8. 9 kb©BjmHI-NotI$rH-£lfc 
ffbfco ±iZ2Mft%ffi&TZz£iz£t), pAMoF2-G4£iiJ#Lfc (HI 1) a 
( 4 ) FLAG^rf H ik^rM G4^'J^7f K ©Namalwa KJM-lMdiT- <Dftm& 

m 

n> hn-;b 757 5. KpAMoF2^ £ fct>*±fB-r > iig)5joUfeG4^U^7f- K©FL 
AG^7"f F iteSWMWBSi^ pAMoF2-G4£ ^F- -f 7i/i> ( QiagenftM© 
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757; mm*v h (/plasmid/maxikit;^#^41031)*fflVNTTOtfeo 

^fbfe^Kife^^ G418&0. 5mg/mU mJEJfii?S£ 2 
RPMI1640igife3 Omit 5 x 1 O^II/mll^aatllU C0 2 W 
i^-^-T- 3 7°C, 10 0F^#Ufeo 

®m&, 160x gl 1 O^ISUS £T>" 1 5 0 0 x g N 1 0^rp1©^T'^^ 
TrschCJ^WS^ts ±rft^[nlJRtfeo E£t£*±?m*N - 8 0'CTr&#-r?> 

77X^ KpAMoF2-G4©n-H1-§^ l 3 3-N-T^^;i/^;i/=3"!t^ >Ik^^{^ 

(Anti-FLAG Ml Affinity Gel ; Cosmo Bio#) fcfflV^Ts 

i/^A$, ?n^niMO. l%s 1 5 Ommo 1/ls £J:t>*2mmo 1/ 
lWUaCttbfel J/lFL AG M177-f-r^-^ (Anti-FLAG Ml 
Affinity Gel ; Cosmo Bio*t) 1MU 4°C-e-Bfc«9>o < D«t#bfco 

is^m 1 6 oxgti oftm. &>t>ftmt%ztiz£*)mFLAG uiry^ 

-x-f-^Vl/^dllRU aS^*: 5 Ommo 1/1 h (pH7. 4K 

15 0mmol/l h D t> A, 1 mmo 1/1 mttDV'y^ A£^&HSj 

^lmlT-2tU^#bfeo 

Ms iW:50mmol/l bU*-«(pH7. 4K 150mm 
ol/l ^-fb^ h U -^A, 2mmo 1/1 E D T A ^HZtsWifflfflL 3 0 ul £®JI1 
U 4°CT'3 OOTWrS-i:^ y;i/{3i»^bfc^>^^W^^mbfc 0 
^©f^ 1 6 0 x g~z 1 0 fimmMMt&z. tlz <fc ±^^mt#Ufco 
SS50mraol/l hU*-&$(pH7. 4K 15 Ommo 1/1 iMfb^ 
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HJ^A, 2mmol/l E D T A£^trH$n& 3 0 ju 1 £ W U 4°CT»10 
OTMbfc&s 1 6 0 x gT- 1 OMii/C^H-r^-fctJ; D±«S^#tfec 

||iS4ramo 1/Ucft5«t"5t lmo 1/1 ift*/l'i'^A»linifeo 
(5)FLAG^7f h-i-&iG4#'J^K£D/? 1 , 3 -N-T'-fe^^^it ^ 

±13 (4) t-MUfe^tBrtl 5^1^fflVMTs Namalwa lM-im&Vft®%M 
P MoFE-G4^^A tfcNamalwaKJM-l»©^#±?i**©^tH^§^ffl L-fc 

bscbu /3 1 , 3-N-r-bf-^^^^^ >fc«»*fStt*«tftiB#nfc- smm^m 

fcNamalwa KJM-lW©*S*±^Sl*©^ttS^S^ffl bfcl&fctt, rS&fct£<t<fem 

JSLt0«*«fc »K Namalwa KJM-«T?#M#B^£-efcF L AG^7f KHs^ 
G4^U^7*^ 1 , 3-N-T-fe^^I/3-9-^yte^^tSttSW-fSClt 
^'/T^^feo d©^tts /? l,3-N-T-fe^;V^;m-9-$>^^ (G4) £F 

m^Hfci!^^ W^fOiJfiF LAG M177^ -y;i/£fflOT^Cfi 
mnmi 0 Mm«^«^bfcFLAG^7"^Kil!^/3 1,3-N-T-fe^l/ 

y)iov-*>&&mm (G4) ©#$£)i 

( 1) FLAG^f Ki&1§r§yG4tf 'J^7^ Y'*&&m®>X'M&$mt ZtztbO 
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gift*' W^M£3- h =r >*7 7—"***— fcfffcttlfcWJflt 

&7*^7; = Kfc«*atrXg (Igl) IJinM1MKbfcittDNA&*a*& 

s/a>u fflHifi*«i*fcJ:»)*a«i* , >-f^*iii#i"aia (xa2) 0211 

h (IK&#-5PM-21001K) %m\ W&rV h07ra7;i/CfVMjl a T© 

(Igl)FL AG^7*f FBk£#»MG 4 * U ^7*?- K §3- K f 3 D N A© 
h7>7 7r-^7#-^©»i&#- (012) 

h^>7x7r-^7*-pVL1393 (PharMingenttSD ©BamHIi^ h tNotlit-f h 
©Ht; 9 bfe F L A G^r^f- m&frmm G 4 # U.^r^- K * n - H 
f 3 D N A £,fl&&A,;e7^ 7s 5 KpVL1393-F2G4©ig$£fro fc„ 

^M^J9^#MbfepAMoF2-G4^^JPin#^HindIII^MI^^U, 1. 0 5kb 
fflHindIII-NotI»rn-*#feo 

pmm&&%®\mBMfwRltKstPl-ZWffiL, 3. 2kb©BamHI-BstPI^M^ 

pYL1393ft**«flE»*MI^BstPI^t»»rU 6. 4 kbONotl-BstPIKJtS^ 

BamHI+M h fcHindllliM h SfeK)© U bTlE?!l#-t 2 8x 2 

9fcijV$"DNA*'frJEfcbx T4 polynucleotide kinase*ffl V^T 5* *i«OU 

±IB 3 *ffr t U yA-SjS^-r * i k C J: •) s pVL1393-F2G4£ jgfig Ufcfla 1 2 )o 
(X|I2) *§!**. £ 4 ;i>*©finH 

TNM-FHOt^ M^-f «7A (PharMingenttM) £ffll>Ttg#bfcflM 
SSSf 9 (PharMingenttH)^ N ^A-draP'7i*;i/7sDNAC^^iD3-;i/ h* • 
;*%-3.n t> -i ;U^DNA (BaculoGold baculovirus DNA) x PharMingenttiO 
#<fctf±lB7*^;U KpVL1393-F2G4£'J#7x7?->& QifiM^MfRx 37, 
2701(1992);) lz£.i)m\t2>ZtlZ&r), WT^i^ltifti^aD^^V 
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l~5>ag©pVL1393-F2G4i5ctt>"l 5ng©M^'^D-)^MDNA§ 1 
2^1®^S7kfc»jW^ U*7x7^>(GIBC0BRL*ttO6,ul ( 6 /zg) 
7k 6 At 1 fc£®ftUfct>0£8&SnU Sfitl 5^TOMUfeo 

S2X10 6 ffi© S f 9 2mlCDSf900 - IH§ift(GIBCO BRMdifSOCJB 

9 U ilg 3 5mm0««7'77f^i't-l/l:Atlfe^ pVL1393-F2G4, 

0 s sag* *&ts%m±m 1 m 1 wife. 

$^*±i&*m»bfci' + -l/fcfcU TNM-FHf >-fc7 Mr-V «7A'**rfc 
lz 1 m 1 flnfcx Mfc 2 7 "C-C 4 □ R3Jg*S bfco Hill: b«i t> 4 )IX 

( 2 ) $E£t & 

$l8x 1 0 6 H©Sf 9»§5ml©EX-CELL400M (JBHttSi) C 
MU 2 5cm ! 77^3 (GREINERftM) £A*l> gfi-C3 O^ftttbTifflll&S 
77^3t^f$tfc^ ±fl»%l»*N l77^3|llml0EX-CELL4O 
0Jg-Jti:±HB ( 1 ) T'm»bfe^^^^^7^tfig#±« 1 m 1 ZMMLtzo 

mum, mux'imm&^frizmtsirzztizjit), mmt^^ 

TNM-FH^*>-fe7 h * =r 4 t> A£ 4 m 1 Mz., 2 7 8 Ct?40^ 

1 5 0 Oxgfl 0^?S^aiTi»3i:f3j;t) N |I^^-i7^;i/7© 

ft2x 1 0 7 <i©Sf 9,«£ 1 5ml©EX-CELL4 0 OttttKMU 7 
5cm 2 7v7U (GREINERttM) fcAfu SfiT 3 0#jttlbT«MS£7 7;*=i£ 
ft*^-B-fef^ ±?»£l^ Jj!77^3C5ml(5EX-CELL4 0 0Sfllt± 

g.wcittirsmvfrizmtotzzuz&t), imtt 4 

TNM-FH^>-te7 M^-f <7A£1 OmlJU*^ 2 7°CT'4S 



WO 01/00848 




7JP00/04304 



■|B»*bfc. 1 5 0 0 xgfl OftmMibftMtZZtlz&bs Wk*. 

x 1 0 6 {[S|©Sf 9»4mlOEX-CE LL4 0 US 

6 0mmffl«t^ffl'7 , 7^^'>^^^-Ut3Atis^T3 0 #181*81 bTflWS 
£S/*-Ufc{**<*-e-fc«s ±fll*-^*x ^>t-l/CEX-CELL4 0 0tg* 
4 0 0 # l£«ktfEX-CE LL 4 0 O^ifet? 1 0" 4 £ fete 1 0- 5 C«Lfc±!3 

•fi—y^ — Z .jrtfa—X (Agarplaque Agarose) ; PharMingen#i50 &ttf2m 
1 ©EX-CELL 4 0 Otm (4 2°C£{£S) fc, 2mlOTNM-FHOt 

* m^-v *a (4 2 o ctz^s) b&«^ 1 5^«sr5» 

(3) FLAG^7f Fi^SG4* , U'<7'f K fcUMR 
7775 l*pVL1393-F2G4S#0ifi&*. £4 YT % G 4 * U F 

(is FLAG^7f Ki:©lik^ W^WtbT^i6IEa*ilS©tfs trCFLAG 
M 1 77 4 -tM — iOU (Anti-FLAG Ml Affinity Gel ; Cosmo Bio) Sffl^T, ^ 

|t)2x 1 0 7 f!©Sf 2 ljfljfr&l 5ml©EX-CELL4 0 0*&Jfel;:«»U 

7 5cm ! 7773 (GREINERttM) f'Atls lS"f3 0^|bT«77X3 
Cft#**fe«x ±fS£Rfc§N i77X3C4mlOEX-CELL4 0 0tgfth 
±13 (2) Ifci^i^ 9 ^V7gi 1 m 1 i&liD Lfcc 
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mate. MU-Cl&ffl&^fttzMtSTZztiz&t). mi&tv 4 
8»£tffc8L TNM— FH-f >-b^7 M^^Afcl OmlAn*, 2 7 0 CT'4B 
ia»*Lfc. SSi^«** 1 5 0 0 x gf 1 O^BBSftiC^d-rSCfcfc «t »K MI 

±ET?*ft bfciS£±$s 3 0mi cr^bt h u a, ^b^- h u a n *$ £v 

iS-fbaJl/^Afc* **veftS*£»&0. l%^ 150mmol/L iJJ:tf2m' 
mo l/l£&&<fcd£ iSi&ObfcgL fAFLAG MIT?^-?^-^ 
(Anti-FLAG Ml Affinity Gel ; Cosmo Bioft) §3 0/zllJDU 4 °CT— Rfc*9> r> 

1 6 0 xg-ei 0#R8 N 8to#<rr££fcfccfcDJSFLAG M177 
>f-r>f-m0lRU im5 0mmol/l FUX-i«(pH7. 4K 
15 0mmol/l Jfrfb:*- h U £A N 1 mmo 1/1 ^b^l/i"^ A £^tr*lffi 
ilmlt2@»lfeo 

ift^L TOC5 0ramol/l hU*-tfslMpH7. 4), 15 0mm 
ol/l tgfbth'J^^Zmmol/l E D T A*$t!MffiWL8 0 *£ 1 «®bn 

*<&gu 1 6 o x gt i o^a^ii"rscifcc«i:»)±?s*Bi»ufco 

Sft5 0mmol/1 h (pH 7. 4), 150mmol/l J&fb^ 
HJ£A* 2mmol/l E D .T A£^t?$»i£8 0 n 1 &$fin U 4°CT*10 

^p^aufc^s i6oxgti o^iaijSit^«ii-Siifct«t»)±flS*«t^ufco 

MS* 1 4 mm o l/lfcfcScfcSt 1 mo 1/1 Wciifri/^ A£» bfco 
3© J; 9 £ bTWRbfciSffl*® 1 5 # 1 fcffll^T S D S - P AGE^ofe 

^-Ti; ♦ -/u U7> h • r;i/-*ffl^r*!e*fTofc (HI l 3) o 
iSttliftfcteffl bfcHlfctts 4 3~4 8 kD©7o- Ffc^> K#M^£ftfc 0 — 
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(4)FLAG^7^h'ifei%S!G4#'j^:rf-K©/? 1 , 3-ti-T*3-)l7)l?V^ 

pVL1393-F2G4£>SA UfcSMBS©tg#±^**©^tHMS^ffl UfcP&Ctts 0 1 , 
©fU-^ii, 12. l%T'*cfeo 

m^nfe 0 ^m'm^m^titz& r M(Dpi^±. 21. o%T*fcofeo £©&inif± N 
77- m/? 1 , 3+7*^^3^5 y<m>&%m&*mr%> a kttmztitzo 

dOilgmtts /ffl,3-N-T-fe^^;i/3"^5><(sSHWR (G4) ^FLAG^7f 

a±©*gJR*»*K Namalwa MM- liNflliat?^*-&fea^fcJt«bTx 
T?£ j£ £ -a- fc i^tt, ^ v ^ i: 0J3 e, t: ft o fc o 

Hfflsfll l l »«ffli/fl l , 3-N-r*f-;b7*;brj-y-^ >$K^g» (MiG4)oi 

jmjH4©&a* 



^^T/JPOO/04304 
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imnmm 1 o ufc f l ag^/? ksi^g 4 * u k £^ 

wCs 0 1, 3-N-7'-fe*-;i^;i/=itf$ >WI (G4) ®£H&Att<Z>*ft&fT 
( 1 ) rut'j y;Wt* U t UfejKHf 

r£tt»&(i. ±IBI^0J8T'^bfc£&£fflv^o RUDtli, 30//1O? 
yfe^ii(2 0 0mmol/l MOPS (pH7. 5), 20mmol/l U 
DP-GlcNAc (SI GMA*±) % 20mmol/lMnCl 2 s 5 0/zmo 
1/1 KU^I/T^y-lblMRMs ±IBj§m»l 5 //ID 7°C N 14. 5 

r#H3£j&£l 4»HPLCt:i Dtaibfe. mntLxfc, LNnT, =7$ h-N 

-rh7^-7 (Lacto-N-tetraose, Gal/?l-3GlcNAc/?l-3Gal/?l-4Glc; JUTLNT 
£B&lBt"&) s h-N-7r/^>^^-— ;UI (Lacto-N-fucopentaose II, Gal 
/?l-3(Fucai-4)GlcNAc/31-3Gal/31-4Glc;WTLNFP-IIi;B&SB-rS) * ^h-N 
-yzi^yZ*— *III (Lacto-N-fucopentaose III, Gal/?l-4(Fucal-3)GlcNAc 
/?l-3Gal/?l-4Glc; WTLNFP-III tmttZ) ^ 7^ h-N-73^>^^-7? 
(Lacto-N-fucopentaose V, Gal/?l-3GlcNAc/?l-3Gal/?l-4(Fucal-3)Glc; JUT 
LNFP-V£B&b3"3~5) s £«ktf^ h — N - ^-f 7 3^^-9-^-^11 (Lacto-N- 
difucohexaose II, Gal/31-3(Fucal-4)GlcNAc/?l-3Gal/51-4(Fucal-3)Glc; 
LNDFH-IIisB&Id'fS) [ t^-fft*) Oxford Glycosystemsttl^] 7K;Wi?> 
t S*ii Ife * ©Sffiffl Ifeo SloSMIt f^CAgric. Biol. Chem., 54, 
2169 (1990)3 tfottTofeo 

^tl^UDi^fcO^Ts UDP-GlcNAc (ffi§Mfft) £#trTy ^fgf 
T^^-BfdJV^yfe^^^fflV^Tiz^ HPLC«bUDP-Gl cNA 

fcl&ftf&T VtzTvtJ mm±. 1 0 0 °CT- 5 ^Faiis 10, OOOxgf 
5fr?3Mfofrffl.l;Ttm*®.m U ^-©-^ (5^1) ^HPLCtilfco 
HPLCI1 TSK-gel ODS-80Ts*^A (4. 6 x 3 0 0mm; 

jftv-) *ffifflu jsm^fcbr o. 0 2moi/i g^r^-^AHflSffi (p 
H4. o) ^mafi5 0°Cs «es*o. 5mi/^o^-effofco 
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Sfflt>tfirofe (aM3 2 0nm, MiS4 0 0nm) 0 

LNnT&SJti:Ufcl$©*Stt£ 1 0 0%t bfcB#0*B*frStt£^ l*fc*bfco 
LNnTfc^Hfc t«OiSCl»'N«t»$li 12.9 fc„ /? 1 , 3- 

N-T-b^frmnyiyUftmm (G4) tt, LNnTCSnx.T> LNTC>LNFP-V*& 
1 1 % c W t o S6»l© /5 1 , 3 - N - T -fe f-JV 7)13 it ^ >W 

CJ. Biol. Chem., 268, 27118 (1993), Proc. Natl. Acad. Sci. U.S.A. 96, 406 
(1999)^ o «Eot^ 0 1, 3-N-7-t?)V?)l3y^ (G4) fcfcs M 

© /? i , 3 - n - m ?)i o v k > m®&m t &w h & fcHjrasttjFse: s 

^MTO^MIBlija^^^^T^ dimeric Lewis aftHR&UK CGal/?l-3(Fuc 
a l-4)GlcNAc 0 l-3Gal 0 l-3(Fuc a l-4)GlcNAO Z>mffl&mmtf%Mt Z> Z 

fc**»e»ilT*0N ^J^«Gal/Gl-3(Fucal-4)GlcNAc/?l-3Gal/?l-3(Fucal- 
4)GlcNAc /? l-3Gal 0 l-3Glc-Cer t V > O «US**"f S«ftft**#«"r 5 d *»W 6 
frfc&^WS CJ. Biol. Chem., 266, 8439-8446 (1991)D o /?l,3-N-T-fe 

< N-r-b^l/^m-y-^ ZZ-tfrb. ±IBdimeric 

Lewis j|licDftSii©M!-{±v IttW©/? 1 , 3 -N-T-fe?-;i/^;VO-9-$ >ft 
&mM~£l*ft<s 0 1 , 3-N-7-bf;i/^l/3*5>fi^»* (G4) #68-5 UT 
t^5fc%;t$>ft5o TI30«^iJl 3©(3) TffP«DCit^S«k'5K:x G4fe?«j 
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% 1 3& 

~J>Mtir x ) ii^ift LfcjS l, 3 -N-r-fef;w^3-9-5 > 

m®wm (G 4) rosftMtt 



LNnT Gal 0 l-4GlcNAo /9 l-3Gal (3 l-4Glc 100 

LNFP-III Gal 0 l-4(Fuc a l-3)GlcNAc 0 l-3Gal 0 l-4Clc 4.7 

LNT Gal 0 l-3GlcNAc 0 l-3Gal 3 l~4Glc 84. 5 

LNFP-II Gal 0 i-3(Fuc a l-4)GlcNAc 0 l-3Gal |3 l-4Glc 0 

LNFP-V Gal 0 l-3ClcNAc 0 l-3Gal 0 l-4(Fuc a l-3)Glc 65.1 



LNDFH-II Gal 0 l-3(Fuc a 1-4)GlcNAc 0 l-3Gal 0 l-4(Fuc a l-3)Glc 0 



( 2 ) U :J«££fti: bfcJSPflr 

«IE^#*RJ(SttWT©J;5fcUTffofco 4 0//l©7yb4'iiC5 0mm 
ol/l MOPS (pH7. 5), 5mmol/l UDP-GlcNAc (SIGMAft) , 
5mmol/l MnCl 2 , 10mmol/l tgftXft JiflB^M® 1 0 # 1 ) 
if T-3 7°C, 1 6ttlH|£j&bfco 1 0 0 W5#HWlLSHk 10, 000 

xgT2 0^ra»i&^(lUT±?«**#U -€c7)-gl$£HPAE/PAD (High 
Performance Anion Pulsed Amperometoric Detection ; DIONEXtt) ^fflV^AWb 
feo Mfc-mmm^ CAnal. Biochem., 189, 151 (1990), J. Biol. Chem. 273, 
433 (1998)] CfCtffoL 

SKfcUTBu ttT©^M©tf U:***ffl^fc : 5* h-* (Lactose, Gal 
/31-4Glc) s N-7-fe?-;i/7* h-tr^ > (N-Acetyllactosamine, Gal/?l-4GlcNAc; 
WTLacNAciiBSIB-rSifc^feS) s LNnT, LNT, 7* r- -N-**^*^*-;* 
(Lacto-N-neohexaose, Gal 0 l-4GlcNAc 0 l-3Gal 0 l-4GlcNAc/5 l-3Gal /? l-4Glc ; 

^n^noSICo^ts UDP-GlcNAc (WW^m *^«tT«yfe-f» 
*fc^*fe^y-fe>f}g*£fflvvCKJ&8L HPAE/PAD*ffi^TlSMfT* UD 
P-Gl c NA c Sttf 7 yt^f J§tt*fl)»!l}St5 t-^SMt Ifeo 

- F*t$i£: btlt GlcNAc/?l-3Gal/?l-4Glc, GlcNAc/3 l-3Gal^l-4GlcNAc s GlcNAc 
/? l-3Gal 0 l-4GlcNAc/? l-3Gal/? l-4Glc£{£ffl b fc„ 
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mmmmt ufei^©*5ro^s*^©*siw»*tt 1 . 7 %t?»ofe 0 /? 1 , 3- 

N-r-fef-;i/^3^^>fig5#* (G4) tt N LNnTCflDfcTs LNT. LNnH^Gal 
/n^lc*Ao£Wfc*S£fc#WlBb;fc. Gal/?l-4GlcNAcfct3£ff i; b£*P 
ofe c WO/? 1, 3-N-r-bf-;i/^;i/n-9-5 >|g&9MttiU Gal/?l-4Glc&Gal 
/JMGlcNAcfc&l^jtfcra^fctffcJ^ftWS CJ. Biol. Chem., 268, 27118 
(1993), Proc. Natl. Acad. Sci. U.S.A. 96, 406 (1999)) 0 ffiot, £1,3- 
N-7t^3*5>6»»* (G4) |±, 0Eft®Bl*2:t*l!B&&K£9t4*^ 



(G4) <Dmmm\± 





mmmm 


(%) 


LNnT 


Gal 0 l-4GlcNAc B l-3Cal 0 l-4Glc 


100 


LNT 


Gal 0 l-3GlcNAc 0 l-3Gal 0 l-4Glc 


114 


LNnH 


Gal 0 l-4GlcNAc )3 l-3Gal jS l-4GlcNAc 0 l-3Gal 0 


l-4Glc 45 


Lactose 


Gal 0 l-4Glc 


235 


LacNAc 


Gal 0 l-4GlcNAc 


0 



GlcNAc££mUcNAc/n-3Gal/?l-4Glc£S&«KtbT> #rM^G4©/? 

«MEiW»*SJ6tteAT©«t"5fcbTff-3fc. 4 0 ju KDTvbJ mWi C 5 0 mm 
o 1/1 MOPS (pH7. 5K 5mmol/l UDP-Gal (SI GMA 
#) , 5mmol/l MnC12s 10mmol/l li^ ±8Bt§tb«E10 
A 1) 4>T*3 7°C, 1 6B3NKEffcbfco 1 0 0°CC 1 0 , 

0 0 0 XgT?2 0#IH»jfo#I^T±i»*tt»U ^©-gC£HPAE/PAD 

(High Performance Anion Pulsed Amperometoric Detection ; DI0NEX&) 
T8?#f bfco Ift^SlifS CAnal. Biochem. , 189, 151 (1990k J. Biol. Chem. 
273, 433 (1998)) ClWff^fe. 
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(1) 2@FgSJ^ 

LNnKcHlfe^J 1 0 ~Zft®±M UfeFLAG^7f KH^SG 4 U ^7*^ h* £ 

tfS 1 , 3tt£T?ttinbfc«« (GlcNAc/31-3Gal/?l-4GlcNAc^l-3Gal/31- 

4Glc) fc^fiftbfc. fc^TS ^ait^i'^^J;!)iIlfe/?l,4-fl7i' h-* 
(SIGMA&M) £^ffl£^3d£:k:<fc^s Mli©^ii7£^©N-T-b^ 
jl/^l/nt^ h-7stf/? l,4^WJDbfc«l^ (Gal/?1- 

4GlcNAc/?l-3Gal/?l-4GlcNAc/?l-3Gal/51-4Glc) ££-Efebfco |3]|§f3bT, LNT£ 
t bT s Gal 0 l-4GlcNAc 0 l-3Gal 0 l-3GlcNAc 0 l-3Gal 0 l-4Glc b 0 
£fcs LNFP-V CGal/?l-3GlcNAc / fll-3Gal/?l-4(Fucal-3)Glc) £S!lJ:bT, Gal 
/31-4GlcNAc/?l-3Gal/?l-3GlcNAc/?l-3Gal/?l-4(Fucal-3)GlcS^bfcoMra 

3 O/i lCDfcmmffi C200mmol/1 MOPS (pH7. 5K 2 0 mm 
ol/l UDP-GlcNAc (SIGMAtt)x 20mmol/l MnCl 2 , 
5 0 v m o 1 / 1 f U 5. y ft*gitS«, >.HE^m^ 1 5 # 1 D i*n? 3 7 °C, 
14. 5B#Pp^ii&bfeo ilfcbtll LNnT, LNT^fcfcfcLNFP-V 

filS^N /? l,4-#9* b-Mmmm (2 OmU) tUDP-Ga 1 (2 0mm 

oi/i) £»u 3 7°c, 14. smrsfcsBvtzo ^mmo^mtn p l ct 

.fcDflfcKLfco 
( 2 ) one-pot&jS 

IMUz'Mmm 1 0 t^Mbfe F L AG^7"f Kit^G 4 'J ^7*^ K i: 
^>^UI/7,fc D*fMbfc/?l,4-#^ b-X^Bim (SIGMAftSO £|i!B$(cftffl 
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(Gal/?l-4GlcNAc^l-3Gal/?l-4GlcNAc/?l-3Gal/?l-4Glc) *#J5ftLfe. TOfcb 
LNT£»f?tbT> Gal/31-4GlcNAc/31-3Gal/31-3GlcNAc/31-3Gal/31-4Glc^ 
Efcbfco £tz, LNFP-V CGal/?l-3GlcNAc^l-3Gal/31-4(Fucal-3)GlcD *M r MtL 
T, Gal/3 l-4GlcNAc£ l-3Gal/3 l-3GlcNAc/? l-3Gal/3 l-4(Fuc a l-3)Glc£<&f£ bfco 

3 0 // 1 ©SJfoJgitt C200mmol/1 MOPS (pH7. 5K 20mm 
ol/l UDP-GlcNAc (SIGMAttK 20mmol/l UDP-G 
al (SIGMAtt)> 2 0mmol/l MnCl^ 5 0#mol/l KUS> 
;ur ^ y MM®. ±IB*ffl* 1 0 u 1> 01, 4 -#7 * h— 2 0 
mlD *T*3 7°C, 14. 5Kflffl£jSbfc. SKhbTfcb LNnT, LNT^fctiLNFP-V 
£<£fflbfco MoifiKliHPLCtci^iibfeo 

HJS^J 13 G 3 , G 4, G 7 ©#*e^©te^S«J©#»itHiac^^S|g3!S«© 
tfttt 

G3,G4(G4-2XG7 ©**fc ; P©IEM«©JSMttN TOtPCR Protocols, 
Academic Press (1990)D fcfi£oT¥£a«lP CR&£«fc Off ofco Jf©«ffl 
IS7?*HS«IBSbTV\ai:#*&n*^-7 , ^f->©ftW«J©^«*»RIWffc 
frK IWt*OmRNAl0ll^. ^>7';i/S7?©3a5te^»*t3«kSmRNA 
ip?>-*^cI)NA^©*iftSft*t:^llftv^fc*fllRbfeo 

/?-T^^>*g««©»tt> TO CProcNatl.Acad.Sci., USA, 87, 2725 
(1990), J. Biol. Chem., 269, 14730 (1994k '^¥06-181759] 

( 1 ) #ffiifflJia*J JitJfiiaill&HcEtl*©-** c DNA®M 
i»tbtll (WiDRs Colo205, SW1116, LS180 S DLD-1) , B 

(QG90 N HLC-b PC9) „ J^HMflStt (Capan-U Capan-2) „ 

mwc-K wmmmmkmiu TMim (Jurkab ccrf-cem, hsb-2. peer, Moit-3, 

Molt-4, HUT78, HPB-ALL) , BifM* (Namalwa KJM-1> Daudb Wa, CCRF-SB, Jiyoye, 
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RPMI1788, RPMI8226, H0328-8, BALL-b K0PN-K N IM-9K * 5 J - -T«1*WM266-4, 
Sfi«[3*/**3Ri(BI»l* (THP-U HL-60, U-937) % »^^WlM«SK-N-MC*ffl 
VNfeo QG90, HPB-ALb Wa, SW1116*5itJ f Jurkat(ig^-b>^-«t t) A^bfeo 

^bfco KOPN-Ktit^cf^PA-t^A^bfeo KATOIII*J:t>TC-9{i^«tl5Jf^ 
fllr«t t) X Ufbfeo CCRF-SB, RPMI8226{i^H*»J: t) A^tfco BALL-b PEEIU 
Molt-4 s Daudis IM-9, KY821i± J CRB<t DAf-lfeo %tiM<DWM\±. ATC 

phytohemagglutinin-P (PHA-P ) £ £ tH2-0-tetradecanoy lphorbol 13-acetate 
(TPA)T'^J^bfeJurkat^|flS©llSa(±JUT® c ta(CbTtfofco 1 0%FCS£Hr 
ttRPMI 1 6 4 0t#%£ffl^Ts 4x 1 0 s fflj&/m 1 1->- H bfcJurkatJfflJlis! 
C N 1 ^ g/m 1 <7)PHA-P£ XV 5 0 n g/m 1 ©TPA&M bs 3Bm 12t^P B ^ 

Sfcs M&/#A©**8Jfn=fc DtV^ * h* • 7T-x'(NycomedPharmami^© 
Jr«y hT*fei.PolymorphprepTM ^m^^XMM&^t ^n^imM b£o& 
#bfe W«(im& CJ. Immunol., 130, 706 (1983) D izfe-iT £ ^c#BlU3j; 
tf'J W^jU^MbTIDtffbfco 

&M©£RNA&^& (Biochemistry, 18, 5294 (1977) ) «-pTf!Mbfco 
iRNAipfj-^i c D N AcD-ol^i^ y h (SUPER™ Preamplif ication System ; 

brlm) zm^m^fco aMM-ooT&5/zg©£RNAfr^ itmrnm^ 

o^Tteb l/y.g©^RNA*?)-*icDNA^U ^n^ftzKT* 5 (H£& 
itfl 0{&#$?bTPCR©^hbTtefflbfc o r?^-J:ltlt 
(dT) 7^ v-^fe(i^>^A^-f v-£ffl^£oSK-N-MC, SK-N-SH, Colo205. 
SW1116, LS180, DLD-b Capan-b Capan-2fcH btfcb 7>yA7*7-fV-OT 

bfeo znvAmx-xv^ (dT) r^^v-^ffifflbfeo 

fc h#lKli*®mRNA (ClontechM) fr?,^iiat-*IcD 
NASMlfeo l^g©mRNAfr6-*ilcDNA£-£l#U 7.IO! 2 4 (Mg# 
IRbTPCRCDilMilbt^ffibfco v-tb-CfciU tf'Ju" (dT) 7^ v 
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lUms 2Mk , 3»RtlU 5^Ms 7», 8JffHU 9WTIK^ 

10/M»x lim 1 2» 13 /MS, 14M> 1 16fl6JSW, 
1 7Wt 1 8fiM 1 9)M>, 2 OlffML 2 1WU 2 2 U WtSk 2 3?L 
IKk 2 486S8* 2 5fii^ 2 6H$» 2 7« 2 8m 2 9»m, 3 0 
3 3 2MHU 3 3« 3 4&fiN 3 5^, 

( 2 ) j£MP CRffl®** > h D-;KOBK 

PBS-G3, pBS-G4-2, pT7B-G7£, c D N A^^IJJ ») ajfffiiJIR§MRT?«J*f bTit 
8#DNAC&&bfe&* ^SfflCJ^^-KfcbTffl^fco&T*?;^ K 38*55 
^fc«I»f*nfc*ft*lB^ ^@©h5>^7r-RNA^lyag/ml^^tf7j< 
■C®»flSlK:*R btffiffl bfc. JlfW9C t±s pBS-G3&NotI fcSaH"^ pBS-G4-2fc£NotI 
T\ pT7B-G7liHincII^SniaI-e^J^TUfco 
& pUC119-ACT*«tWpBC119-ACTd& c D N A&ft*W t) ffl-rfflRBBftk 
(HindIIIi:As£718) TiB»UTffi£ttDN AC&ttUfcSL 

Biol. Chem., 269, 14730 (1994), #H¥06-18175!O » S-T^^U F#^£M0 
W*iXfc»**a^ »h7>X77-RNA^ Ug/m 1"C 

(3) PCRr££ffl^fcG3 N G4, G 7 ©#jtfe^©i|£ TOtl©£S 
±33 ( 1) TWKbfe#«iilB*J;VIBII^ft*©-3WicDNA*»SkUT 
PCR*fT-3fco PCRffl©7*7<-7-hb-C{iG3te¥tl^mffl(-(iF-3-5J:E- 
3-5£, G4<E¥%fcttiffl£ttF-4-5i:R-4-5^ G 7e¥W*fflfflfcttF-7-3a (BE 
W«3 0) ^R-7-3a£<£fflbfc<, ±BB (2) -CffKbfe^^ 
S bT l^tttw P c R *ff d d i: c «k D W^fti b fc o 

P C RKjfafct, Nippon Genefl:$£©Recombinant Taq DNA Polymerase (Gene Taq) 
fc^#©10xGeneTaq Universal Buffer^ XXJF 2 . 5mmol/l dNTP Mixture 

(dimethyl sulfoxide) **R»flE* , 5%t&S«tdC3&n*fco 
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Taq DNA * - 'J * 7-H?JUft£fln*fcKJfo* (19/zl) £MJ RESEARCHttOlf — 
• (DNA Enzine PTC-200 Peltier Thermal Cycler) £ffll^Ts 9 

feTaq DM # I) ^ 5— If 1 *jfnifcft N MJ RE SEARCH}! O It — T ; P • * 5 
9 4 °CT" 3 0 #H, 6 0 °CT" 1 flJBk 7 2 °CT 2 #&§©£J&£2 6 ~ 
3 P)U'ii-otzo SESJBttCD-a (7/z 1) %T#d— *y;M»Sjfc»fc«U 
^;i/£SYBR Green I nucleic acid stain (Molecular Probes*!) T-lfc&U 
fee tie£ftfcDNA»r#©/S*— >*7;M-D-f ^— — (Fluorlmager SI; 
Molecular Dynamics^) ■Cflltfr'f tK JiffiSftfcD NA$TJt©M£«i] 

$©P CRZft^tzo 7* FcpfittP CR©-*^ 7^£8ttcJfobT^b£-a-fco 

/?-7^f->0teM«J©»fco^Tttl|!E«l CJ. Biol. Chem., 269, 14730 
(1994), «?IB¥06-181759D fcTOfcff ofco 

(Hll 4) o ttzs t h©&M]foiMS« N &6Vfct httt8iflifr6H«bfc 
fSSaiS, «, UW^t^UT^fS^^^iife (Ell 5) o 

G 4 te^jffi&fck ( 1 ) t * U fc 3 5 ffi© t h Hf§© * T* tt. Mffs £ 
*©«n?'J>«»£bT^;fe (HI 6) „ t h©^m«TO^ fcfctffcfc MfciB 

to e> m u fe ^sm* e M£ £ ?>' u > / m iz & ^ t a jbh*** 6 n & # o & ( h 

1 7) „ 

*M;fffi«4* (WiDR, Colo205, SW1116, LS180, DLD-1) , IIM (QG90 N 
HLC-1, PC9) s mmmmMk (Capan-1, Capan-2) , :fc*«ktfHJgffllfi#fcKATOIII£ 
fc^-Cli, Jt«^«©$g&#fc£ft;fe (01 8) o -$I£LT, fitTfcJtSIS* 
S^-To WiDR, QG90, PC-3, HLC-1, PC9, KATOIII, SK-N-MC, SK-N-SH, Colo205, 
SW1116, LS180 S DLD-1, Capan-1, Capan-2f3£ltSG4i|te¥$l©2g3ia ; £, (3-7 
^^>te^«5®fS^fiC^^5giJ^(%)T?^UfeffittxJi 130.49, 0.-Z9,0.069, 0.34, 
0.35, 0. 94, 0. 027, 0. 0037, 0. 10, 4.6, 0. 95, 0.85, 0. 67, 0. 92T-& £ „ 

g i*mmm±, ( 1 ) twufc 3 5*t©t mbis©*-*?^ m, mm. mm. 
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ofe(|2 0), TM«(ciHN-C(iJurkattHPB-ALL-t-©^^M©|g^* 5 B^n, 

^*©IBIS*»*e>nfeo (Colo205 N SW1116, LS180) , JgflRftfflMIStfv 

(Capan-K Capan-2) fc^T«'i>M©3gS#jl£ftfco 

W±©IS*fre»N G3 X G4^ G7©&*fc^©*5i#tfttS*S£fc#W£fr 
W^L^t G3, G4s G70 3M©jtfe^(is ^-fftfc /? 1 , 3-H-T* 

tl£ ffi o T v n 5 i: # x. & ft 5 o 

SM(c^^Ttt> G3te¥®f©3&38S#f^;ii:fr£ N fiMtilta^iJ- 
N-T-tr^;i/7^ h-y-^ >^lll©^tttG3^|g-^bTV^S^^* s ^lS^ftfec : ^t 

LNnT^LNTfr £©GlcNAc/?l-3Gal*&g£*g 1" U rfftO^fifcfctiU G 3 im* 
•5 £ C J: D x rtf ©f^«f^-e § S rJIH4 5.ttG7 Jltte? ©l&BSttif&l u 
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mm<»&mmM*ffiM^m%$mfttt&, ^®mn 3fi®ra/? i , 3-n- 
T-b^^^^it^ >immm (G3 S g4 s G7) tttr^ci:*?,, ^nim 

4 gilKtiatFLAG^f m&m/3 l,3-N-T-b^;i/ 
iOio $ yw&&% ( G 3 ) ©#«g£ 
±IB^M^!ll 0 hfsMidLTx FLAG^7f Kil&^G 3 U ^7*^ KCDliil 

( 1 ) r^PU h'pVL1393-F2G3®^ 

1 9 7U^6^«^IE 45^^^©-^ (27Ui) *»*u 
iiiftlCM^D^'J >©^^;i,ie?tJ&£,WiF LAG^7f FZitlmt 

£ -r , G3*^rf F©^r5«<&^i-s ^#x. e>ti5M m$m^ 1 © 3 

l#g<D-te D >fr£> 3 9 7#g©i^7M>£T0£3-H-r-£DNAM:$£PC 
R£ffl^TilgS!U pCR-Blunt^*- (Invitrogenft^) tcfl^&tf £ £ J: t) x 
5 KpBlunt-G34^bfeo KTJIiW?l#ttftlB"ro 
PCRffl077-fv-i:Us (WT> G3-1 

fcBf^) fc«fcWEaj#^3 2T/T^ti5DNA (WTx G3-2h^) 
feo G 3 - 1 {ZfiBamHI-y-^ h#G 3 - 2 fc&NotllH' r ##A£;i^5.J:•5£7 ; •^f 
P CRS^(±TaKaRattMPyrobest DNA Polymerase hMffl 10 xPyrobest Buffer 
*<fcV2. 5mmol/l dNTP Mixture£ffll>Ts mm^-oX^ itzo DN 
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A-tf— x'Jl/lM £5 — (PERKIN ELMER CETUS DNA Thermal Cycler ; TaKaRa#|SO 
Sffl^Tx 9 4°C^3 0#P^ 6 5 8 C-ei^-P^ 7 2°CT* 2#IS©£/fo£16lM £ 
My-?tz'&, £ 1 2 °CT-10#I^Jfo£-e-fco IIMi: UTtt±fiBH«S«l 2 "CEl* 
Ufe 75 >U h*pBS-G3£2 OngHfLfe. |&PCR£J;»5> ttl. 1 kbODN 
A$T)t£$tf#bfco S[DNArrM■*pCR-Blunt^^-K:^atf^li:t«fct3^ 
* KpBlunt-G3^^bfe 0 pBlunt-G34«t|&^SnfeDNAiTK'CDm*iS? l J 

pBlunt-Ga^iM^MI^MI^™^^^^ 1 -^^^ G3tf U^7*5f- K©» 
«t«t£ft*-rai:%it6n*««Ci!5»J«103 l#i©-fe';>*>>£3 9 7#@ 
©^tM >£TO fc^-h'-f^ 1 . 1 kb©MIiJotI$r#£Srf§bfc 0 pVL1393 
^{|ij|Jlg|^NotIi:BstPIT"W»fb^ 6. 4 kbCNoti-MP 1 ^*^ 1 ^^ 0 ^ 
09 1 0 T&J* bfcpVL1393-F2G4£$-iJM*Bai)HI hBstP 1 "?™ U 3 . 3 k b © 
BajnHI-BstPI»fM-^f#bfco ±S3 3 »rtt kt<t »K P VL1393-F2G3£ 

(2) ffim^^-f ^^©#m 

* jizvimzrs-ofzo m*»sf 9 M^aD^-fMDNA 

ii±B3 ( 1 ) T'jgJ&bfc 77 * FpVL1393-F2G3£ iJ^x^f £ D 

(3) flag^ vm&mGsxi)^??- F<Dfrw±mtmm 

±53(2) t-^bfell^X^^^Sffl^Ts FLAG^Fi^IG3* 

fee 

U7> h • 7)l-%m^X3k&%fi-?tc (112 1) o pVL1393-F2G3fi*©ffi^^.^ 
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5 1~5 6 kDOM> \tffl£3lgtirco&rt> KO^MOatV^ttftiD"*"****© 
0ffl«*»5W*.ttl^. -2k -<^^-T'fe5pVLl393lil3*0 

<? w )\>* s f 2 1 ©ig«±s^ e, ufc* > t>s 

b fc & K «\ §2^ > H tttfctti £ iifc *> o fc <, 
(4)FLAG^7 , ^h*g*^G3^U^7 , f- K©/3 1 , 3-N-T-te^;i/^=Ht * 

2 1 ©«_t*Sfr 5> mtcMH b fc it > 7Vl/ Sffiffl b fcURfc feu rSt$ii$tffi£ ftft 

u±<Dmm x t> , B*«uisnf^»«m**fc f l ag^ kh^^g 3 * u * 

£©8*«\ /? l^-N-r-fe^l/^m-U-^^te^ft* (G3) ^FLAGW 

Ktott^v^^KfcbrMffliiia-c^Mqiii-cfeOs ^ffibfeife-^ 
i« 1 5 *HfcS0 1 , 3-N-r-fe^^nit^ ytmmm (#mg 3 ) ©a 

»J 1 4 till Ufc F L A G^/f Fi^iG 3 * U ^7"f F ^ffl^-C, /? 1 , 
( 1 ) t U SWT ^ / fls* 'J 3lt£3£Kfc bfe»«f ' 



.^^/JPOO/04304 
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±.tmnm 1 1 <o ( 1 ) ?m \stc?>mitm^x, flag^ kh^sg 3 * 

K'jy;i/5'^/'fbLHiiTfta6ftfcU*:WfOfiltt*l 0 0%iH>fcM^tt$ 
m 3 ^(3^ Lfeo LNnTfcSHfc bfe^©*K©^M^©!fe*fe»ti 8 2 . 5 %T" 
/? l,3-N-T-t^;u^;i/3Ht^>teM* (G3) (i, LNnTtt&^SK 

B*C7Zi-X^al, S^-Cf^Dbfc^-U^T-fe^LNFP-Vtts G3©Jt^ 

ZlcMc®mz7Zi-Ztfa K 3^WJPUfe^U^T"*?.LNFP-Iin±, G3 

^1-§GlcNAc^at73-7;^a U 4 fg^Wfln bfc^ U 3!|f T&3LNFP-II 
^LNDFH-IKis G SftMnfcte^tt^Zt&WZfrtett^tzo 

miU, ^3S^<tm^©^5*^tbi<f Sc:t^CctD^ /? 1 , 3-N-r-fef- 
)l>?JloV$.>$mmm (G3) « n *^BJil^IBtf#Ufc{l!l®/? 1, 3-N-7-fe*\H/ 
VfrziV (G4, G7) fcttl»&jMc3£fmj*tttfJ*fcSIMrcfc* 



%3m 

(G3) aSffttAtt 







«»Stt (%) 


LNnT 


Gal fi l-4GlcNAc fi 1 3Gal fi l-4Glc 


100 " 


LNFP-III 


Gal /3 1-4 (Fuc a l-3)GlcNAc fi l-3Gal 0 l-4Glc 


0 


LNT 


Gal 0 l-3GlcNAc 0 l-3Gal 0 l-4Glc 


3.7 


LNFP-II 


Gal j3 i-3(Fuc a l-4)GlcNAc 0 l-3Gal 0 i~4Glc 


0 


LNFP-V 


Gal 0 I-3GlcNAc 0 l-3Gal jS l-4(Fuc a l-3)Clc 


30.8 


LNDFH-II 


Gal 0 1-3 (Fuc a l-4)GloNAc 0 l-3Gal 0 1-4 (Fuc a 


1-3) Glc 0 



( 2 ) nmm* u t 1 fcnw 

!»J1 1® (2) ^*Lfe#i&*flH*T N FLAG^7*^KH!^G3*U^ 
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IMlZmWt LftKf©iJl©4i*^<0fiM6*tt4. 6 %T'*ofe 0 0 1,3- 
N - r-t l-fr iffrnVX >jjgjf£g£f|t (G3)^4 $?<DLNnT£iUx.T, 2!$r©Lactose, 
<fc 6 H©LNnH4) & ^» fcf&ci: #WJ9 bfe 0 W±® £ £ * & > G 3 tt U 
-N-T-fe^l^ £ h -y- 9 J: < * 5 £ft£oLNnT, Lactose, 

LNnH^^-f-SfSttttblCl-r^ fci£ttt±{£l^ G 3 t±LacNAc#«fctfLNT*SHfc U 
fco BEfc]®/? 1 , 3 - N-THr^;i/y;i/3-y-S. Lactose «t 0 & LacNAc 

%&\^W£tZZ-£&%\t>tlX^2> CJ. Biol. Chem., 268, 27118 (1993), Proc. 
Natl. Acad. Sci. U.S.A., 96, 406 (1999)) . ffcoT* 0 1 , 3-N-7-fe*-;W? 
^rJiHXSBW* (G3) tt, BE»o#*i:»±i!li&*»fc*JM*lltt* , a&a8S'* 
"Cfc S d U fco -0J Its * p - >ft £ ftfc 0 3 G n T ©£Jt#JH4 (* 

Iftfi) SK54*{C^te-&T^1" CProc. Natl. Acad. Sci. U.S.A. , 96, 406 (1999) ) 0 

m2m. m4m&£w'&mvmem£®kmfr<ob. mnmi4<omsmms 0 

1 , 3-N-7Mr*\n/$0l/3tf 5. >$£;gg#fSl (G 3) (i> *%lWTf8l»L/feflbO/? 1 , 

^Hia^-y ^tSrSSt Ufc /3 1, 3 -N-7tf;V^3t$^ii(G 
3) (OlfS^ 

mm mmm (%) 



- ~#> 61cNAc*«tV61cNAc/91-3Gal/51-4Glc*S§SKkU-rs #*BSiG3©/? 
l,3-#v* h-^ft»St*fSttft«j£bfclRtttN tSffitttftdidnftfrofeo^o 

#fcB:*afc0U 1©(2) tg«o^*JiMfe, 



G 3 0 3 GnT 




100 



67. 1 
95.5 
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mmm 1 4 -cum b f l a g k h^si g 3 * »j k £ 0 1 , 4-# 5 

( 1 ) one-potSi^ 

±tmnmi 2© (2) T*^bfc#&£ffl^T N LNnT£, ±ie«m 4-eiMtt 
IfeFLAG^rf KH^ffiG Kfc£J/S;i/*«fc!)iNJSbfc/?l,4- 
^n-^Wl (SIGMAttM) ftTOfcf^ffl*-&*Cfck:J:D, LNnT©#iS 
7C**lfc, M-rHr^;i/5^M?-^>#(tlPUfc«Ha (Gal/?l-4GlcNAc/?l-3Gal/? 
l-4GlcNAc/?l-3Gal/?l-4Glc) % * ZxmflVftMn^K.tfif-ll-T'-k'f-))/?* 
h^K>mm (Gal/?l-4GlcNAc/?l-3) n (n£2) *W3taUfe»«*^J*bfc. 

3 0 At 1 ©J*J6Stt (2 0 0mraol/l MOPS (pH7. 5K 2 0 mm 
ol/l UDP-GlcNAc (SIGMAttM) s 5 0mmol/l UDP-Gal (SIGMA 
#§{) n 2 0mmol/l MnCl 2 , 5 0//mol/l t'J^?5;«i 
£ft 4t-^tfcG3*U^7^ K 1 /? 1 ,4-^7^ h-*«s 

2 0 mlO 3 7 U 5 imKJft bfco £ bTfcju £ 'J 5 7 fb 
bfcLNnT*ffiffl bs £»©£$& HPLCtiUBtSbfco 
£&fcb ±§B2»J1 1© ( 1) .T^bfc^ffiti^ofeo 
*©<££* fU ^;i/T$.y^bbfcLNnT©#3i7C*^{3 (Gal/n-4GlcNAc£l-3) n 
(n=l s 2, 3*fett4) mtQl,ttimif&l&2tltta 'fc^Xs G3*U^r 
f-Ffc/? l,4-#7* h-X!|£Wm§fflv>fcone-potSii&{'J;!9s ^<fc<#U 

y)\s?vx>%mm-n (G7) 
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mm&m i'o suite it, f lag^/^ puteso 7 # u ^r*- hcim 

( 1 ) 7"^>U KpVL1393-F2G7©ii£f£ 

%n\zwt< 2 0T*ymfrbtezm7miz^mme>ffim. 'j>& < s* 1 2 

ft|-rS£i:fc<fc&G7#y K©»tt«3B&K*fc« 

6#@©7 , ^->J&»£3 7 8#S©7';i/^^>S-eD*^-Kt" ; SDNA^t4£^P 
CR&ffi^THSKlU pCR-Blunt^£— Cft^&frClSfcJ: K 
pBlunt-G7£jIf#bfco OTJUWS^fttB-fo 

PCRffl©r^^v-i:b-C, E7U#^3 3tf^tl5DNA (WT, G7 S- 
1 i:^*) *<fctfKfll#-f3 4tf^n5DNA (OTs G7S-2t«) 

G7 S- lfcttBgllliM h#'G7 S-2tB:NotI-y--f r-#$A3ftS £-5 

P CRM(±TaKaRa*l§£Pyrobest DNA Polymerases^© 10 xPyrobest Buffer 
£cfct>*2.. 5mmol/l dNTP Mixture£ffllNT> SWa»t^oTff DN 
A-9-- x-;i/tf--T £ 7- (PERK IN ELMER CETUS DNA Thermal Cycler ; TaKaRaM^) 
Sffl^Ts 9 4°CT-3 Ofm, 6 5°CT* 1#P^ 7 2*C"C 2#H©fiJfc* 1 6^ 

Mbfc:^;** KpT7B-G7£2 0 ngfffllfe. SPCRCi^ 1 . Okb 
© D N A ffirJt £ TO U o & D N A ®rJt £pCR-Blunt^ £#-{3 ifflfr&tf CI £ 1 £ 
»K l«pBlunt-G7SJi^l/feo pBlunt-G74«fclfl*&3;tlfcD NA*rtf-©tti 
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P Blunt-G7*$lJPI^^BglII tNotlT'M-r 5 C h t J; t) > G 7 stf V ^7*f- KCDft* 

i©T;i/^->*-CO Sn-h'T5 1. OkbCDBglll-NotlWitS^Ufeo 
pVL1393^iJPlg|fSNotI^Bsl PI ^™^ 6. 4 k bCDNotl-BstPIKfM"^^ Lfeo 
1 OT^UfcpVL1393-F2G4*{aiSSI*Ba^Ii:BstPIT*0Bfbfes 3. 3k 
b CDBamHI-BstP I W it U fc . ±12 3 Bf it S d h fc J; & > pVL1393-F2G7 

(2) ■iM^XCDftS!! 

t±fg ( 1 ) -e^UfcT-^X ^ FpVL1393-F2G7£ U ^7x^f >S!:<t!)#At 

(3) FLAG^7f Kffl^SG 7Jt?'J^7*^ K04H8£gfctt« 

±13 (2) "Cft&lsfctiM&b 4 JW&R^X* FLAG^7f K»«G7^ 

»>7;i/Ol 5/zl£fl!^TSDS-PAGE£fTt>fcgL 7-vi?-7*U 
UT> h • 7>-fcfflV>Tffce£frc>fc (112 2) „ pVL1393-F2G7fi*0iiflm;L 

tt, 4 0-4 2kDtt3££G7tf y^r^F^t^ftS^ KjW»K£ftfco # 

&±©*SS «t ») x F L A G ^ 7*^ K m&W. G 7 # U ^ 7*^ H #H!fc»© *ft#± 
^t^^/^tuJnFLAG M177^ -^-y^ffl^"^^^^ 

( 4 ) F LAG^7"f KIB^G 7 # U ^7"^ F©/3 1 , 3 -N-T^^U^rUt ^ 
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tzo mmm±.mmmms(Dm^m^rzo ^©^ut. is i, z^-r^^y^ 
n-y-^ >^#*rStt^m^nfco ^m^m^titz&mm^t. 2.1% 

W±CD^ J: »3 > SMST-#v«E£^fc FLAG^f KS£S!G 7 U ^ 
COfSHBu ^l,3+7W;i/^t;«| (G7) 4FLAG^7f 

%mm 1 8 i , 3 -N-T-fe^i/^i/^-y- s v^eiut (#Maao 7 ) ©a 

(i) Kuy^^yft^u^niiifcUfcbfcjiw 

«0>J1 1© ( 1) T*^bfc;S&£fflV^ FLAG^7*^Hii^G7^U^ 

fcT U ? 7 rt:LNnT££ft b £!$©«&£ 1 0 0 % £ bfcBf ©TOr£f$£ 

ffi 5 afc* bfeo LNnT^a^i: bfeBt©»K©M^©fe^¥(i 3 . 7 6 %T* 
&ofco /? 1 ,3-N-7-b?)l?)l?V$>m&Bm (G7) tt, *i»7c*«tll 

mmm (Gai/?i-4GicNAc) *Gtzwnm&^&ft£-rz&. WMyiMm^imm 

ffi (Gal/31-3GlcNAc) *^f5LNmPP-VttSfcA,if*jlfc b*^Cl fc^Wb 
fco ^fcs LNnT* <DWm7b33&ftt3 2#g{3#ifrSGlcNAc^(i7zi-^^a 1, 

3 *g-& -e fl-fla i/fetUJ«tft5 lnfp-i i i ii, g 7 ©fflK £ & ^ tc < ^ ;r t * aj§ 
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1 N 4*g^-Cf«f 36P U fc # U fc 5 LNFP- 1 1 «DFH- litis G 7 ©3Mt & *> & ^ 

gl & Sg3^;fc«fctf&5 3S&l£8irf SifcfcJ:')* /? 1 , 3-N-THr^-;i/^;i/ 
3tf$>£j£B** (G7) *J6flai?ffiffUfeflb©/ffl,3-N-T-bf-;i/^;i/3 

(G7) 







«*TfiH4 (%) 


LNnT 


Gal 0 l-4GlcNAc l-3Gal 0 l-4Glc 


100 


LNFP-III 


Gal 1-4 (Fuc a l-3)GlcNAc 0 l-3Gal /3 l-4Clc 


7.4 


LNT 


Gal 0 l~3GlcNAc j3 l-3Gal 0 l~4Glc 


7.6 


LNFP-II 


Gal 0 l-3(Fuc a l-4)GlcNAc 0 l-3Gal 0 l~4Glc 


0 


LNFP-V 


Gal 0 l-3GicNAc 0 l-3Cai 0 1-4 (Fuc a 1-3) Glc 


8. 1 


LNDFII II 


Gal /? 1-3 (Fuc a l-4)GlcNAc 0 l-3Gal 0 1-4 (Fuc a 1 


3)Glc 0 



( 2 ) g 3H$M J: ufe«P«f 

±gB$JII$U 1©(2) -e^bfc£i£&fflOT\ F LAG^7f K^-a^G 7 # 
U^7*^ KCD3£««fSttOtftW*ff ofco #*Sl6tt3 7'CT* 1 5 . 5«Flfflff ofc 0 

LNnT^SKh Ufe^fflSR©iiftAOe8«!l*a:3 . 0 7 %T?ifcofe„ /? 1 , 
3-N-T-k?)]s?))/-3-n>$mmm (G7) Ji N 4!|£0LNnT£§*)<fcl>»»fc 
bfeo G7«±2ttfOLactose*Jt«!flUJ:v>«Jli:bfe*«x 6 «<DLNnH«:«a 4: A> 
tLS*^;, G7&2*t©LacNAc&&ff£bfcfr\ Lactosefcl£!|&"f £ fcfSt£fc*{£ 

LactoscfcD^iLacNAc&m^Sl^-rSClil^ftl&nrv^S CJ. Biol. Chem., 
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268, 27118 (1993), Proc. Natl. Acad. Sci. U.S.A., 96, 406 (1999)) 0 '&r> 

x. 0 \ ^-N-T-tj-Ky^v^swm^ (G7) tt, mmommtitwib 

tz/3 3 GnT©«#l?t£ (*i§MI) ^6^{3^to*T^"T CProc. Natl. Acad. 
Sci. U.S.A., 96, 406 (1999)} o 

m2U, m x nm e mitmtzz- tizx*), 0 i,3-N-7-fe^;i^> 
nv$.>mm* (G3) wj-emf#bfeffe©/? i,3-N-T-tf-;i/^3 
y-$.>m&#m (G4, G7) titmwzmm^mwm^mmx^^ztii 



I6f 

7) omnwm®. 







fflttSStt (%) 






G 7 J3 3CnT 


LNnT 


Gal $ l-4GlcNAc j3 l-3Gal 0 l-4Glc 


100 100 


LNT 


Gal 0 i-3GlcNAc 0 l-3Gal 0 l-4Glc 


0 6 


LNnH 


Gal /3 l-4GlcNAc 0 l-3Gal 0 l-4GlcNAc /3 l-3Gal /3 l-4Glc 


0.05 


Lactose 


Gal 0 l-4Glc 


32. 6 67. i 


IacNAc 


Gal /3 l-4G1.cNAc 


8. 5 95. 5 



GlcNAc*J:^GlcNAc/91-3Gal/?l-4Glc$^S!Ki:bT, #MG7©/? 

G7(i/?i,3-^^^ h-xfc®mmmm±%Lx^te\^tii s w%fr£te'itzc 
fim±%M,m 1 1 © ( 2 ) \ztmcoio^m^tzo 

mmmi 9 G3 S g4, g 7 ^110 
m ■ 

^gE!4Ja©$g^*eotfcfr£fTo;fco ^Sfci&ifc C International Journal of Can 
cer, 83, 70 (1999), Glycobiology, 9, 607 (1999), Laboratory Investigation, 
78, 797 (1998)) \Z'$l-dTzo 
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( 1 ) &miEftfflM#&TFmm&&<D-*&cl)M<D'&f& 

±mm ( i 001) x mm (7W * tszvmm (6W «ti 

J^ffljHOIEttl&ffiSS&Blbfco _tiB<9$Jiaj|ffi^ acid guanidium 
thiocyanate-phenol-chloroform& o T±R NAteHDM U g^RNA 
£bT-#ilcDNA©£/$£fir ofco *y h (SUPERSCRIPT Preamplif ication 
System ; GIBCOttSlO fcffl^Ts 5/igO±RNA*?,-*icDNAMU 
=&>5?*-e50fS#JRU-CPCR©«I^J:bTttfflUfco 77^7-^1^ 

(dT) T^-Yv-SfflOfco 
: ( 2 ) K£ JiWrtSBJn > h o-Mil 

pBS-G3s PBS-G4-2, pT7B-G7*fflOt\ K*<tU f F«3ffi3 > h n-)U<D 

aWMtfrofc CTIB (a) ~ (f ) *m • 

iff-r^^>teMW0je»t*V^-CI±N pUC119-ACT£J;£>'pUC119-ACTd£ c D 
NA»#*tB$W*llifllR#* (Hindi IIi:Asp718) T*tO»rUTfi^D N AC** 

Ltc&s *tv*tiz*>y-\ t is&Vf*itiii?y hu-frtLxm^fr a. Bioi. 

Chem., 269, 14730(1994), ^H¥06-181759D o £7*7*3. K #^±CtfJ»T<5fftfe 

(a) G3*S«4fcg«ffl;**>^-K©«MB 

pBS-G3^$iM*BglII-?rTOU 4. 5kb©BglII»ffr£&ftUfco SWfr* 
IS^rSC fcC«fc t)s pBS-G3S£j£E£Lfco pBS-G3S*#JRBB**XbaIfcAccIt?t»»f b. 
G3 cDNAg|5^*tt^DNAi:bfc*CD^^SfflOX^>^-Ki:bTffl^ 

1 >u g/m 1 Tf^<l7KT?«BWC*R UTffiffl bfco 

(b) G3*s^j»»fflrt»3>hn-*©HR 

±13 (a) T*?ifiKbfcpBS-G3SC43^T N G 3 c D N A+CEcoSlI-PflMIFB^ 2 2 
9 bp^^^Hf-SC: J:C«t 9pBS-G3Sd£f1^bfco pBS-G3S£ffei][%Blj}iEco81I 
PflMI-CSDWfU 4. 3 kb®Eco81I-PfIMIiTM-^#bfco »Bf^*«^1"SCl 
fcfcJ:!), pBS-G3Sd&jefiftbfco pBS-G3Sd^$)Jll^XbaIi:AcclT"TOU G3 c 
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g/m i -c^trTK-esmwt:**? utf^ffl tfeo 

( c ) g 4 m-mvofc&m k ©shk 

»0>J 3 T?flM» bfcpBS-G4-2*WIRIP3RXbaI fcClalt* tSOSr UG4cDN A#[S# 
±fciJWr3ftfc #«©h5>^7 7-RNA«l//g/mlTf^tr 

(d) Q4te¥S«3£«fflrt»3>hD-^©»«l 

bp£fc&£tt-S£fcfc:<fc!> pBS-G4-2dft b fc „ pBS-G4-2£$M5KBstEI I ^ 
Pmll-CWrU 4. 9 kbOBst EII '-P5l I ^*^ ufe «> SW^*^"*"* 11 ^ 
£«fc D % pBS-G4-2d&£fifebfco P BS-G4-2d£XbaI fcClal-CttWU G4 cDNAgfl 
ft-zmmftVUAt bfcfcGDfc^fflortgli^ ho— ^fcbtflinfe.T^as. 
K #££±C1SU»f3 ftfc - ft«B^ St®© h7^77-RNA^g/ml 

(e) G7gfl«lffl^^^-F©li 

mm 4 -CBlff bfcpT7B-G7*a3Jlfi#5RTthlllI i:NarI-eTOU G 4 c D N ASP 
#£fiii#DNAh bfc*»©££affl©** I* ^ btffl^fco 77X5 h'tf 
^±tffl»T*nfc - £ * IS«n h ^ ? T-B. NAtl/i g/m i -e^ 

*f*Tg*PBWC#*bTteffl bfco 

(f) G7|g3?**^*fflrtffl3>hD-;i/©ll» 

«SW4-C«l»bftpT7B-G7fc*^-CN G 7 c D N A4-©TthlllI-NarIF^ 2 0 8 
bv*k£m£ZZtK£ 0pT7B-G7d£ftgibfco pT7BHJ7&fBIIE»*TthlllI 
NarI-e«JWU 4. 0 k bCTthllll-Narirrit^m^bfeo 
£«fc*K pT7B-G7d^^bfe 0 pT7B-G7d*HincIIfcSmaI-e^JWrb> G 7 c D N App 
^SiSiMD n A t bfcfc^&^Sffl^rtSBp > ^ d— bTfflVNfc 0 r^*^ 
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(3) £I«lPCRM^feG3, G4, G 7 

( i ) -cm t & lEtiiiij ct vmmm&&co-'*m cDNAMtutPCR 

^tf-pfco PCRffl77-f7-hbtll G3$^»mffl^{±CB489 (lESWf 
3 5) £CB490 (i!*W§3 6) ft N G 4fe^t)^Uiffl^(iCB495 (K?Wf3 7) 
hCB523 (ia^J#-^3 8) £s G7!|£¥tl^taffl(CttCB493 (K?iJ#^3 9) tCB525 
(i»iH^#^4 0) £{£fflbfc 0 o Sfc^ (2) ^fmbfc**>*-h*i:F*lft53> 
h p £ ffiS* £ b X £ P C R 9 £ i: I- <fc 0 l&fiH b o 

fi\ ( 1 0 f g) £^tf 5 Oju 1<7)£JS« CI Ommo 1/1 Tris-HC 
1 (pH8. 3) s 50mmol/l KCb 1. 5mmol/l MgCl 2 , 
0. 2mmo 1/1 dNTPs 0. 0 0 1%(w/v)Bf>, 0. 2,unio 
1/1 MB'pnmmy^^ V-D T% DNA^'J^ 7— tfAmpliTaq Gold™ (PERKIN 
ELMERM) Sffl^-CPCR^fT-pfeo 
PCRIi, WTO^ft-TOofco 

G 3ls^gt)^S©P^^ 9 5°CT" 1 l^P^M^s 9 5°C-e 1#F^ 5 5°C 
7 2°Ct-2^P B ^?,^Si5^^ ZJVtbT, 4 21M ZMi^tzo 
G4fe«f3^acDWs 9 5°CX"1 IftffiCDlmMks 9 5°C!!l#l^ 6 5°C 
7 2°CX 2frfflfr(bt£%fcm* 1 ^^^tlt^ 4 2^^Miofeo 
G7fe¥^«M©» 9 5°CT- 1 9 l#Rk 6 5"C 

fim 7 2 °C 2 tffel fr£> 1 IM^Vi: bt> 44^^MTofc» 
/?— :P^>fe¥-St>£S©P£liU 9 5°C^ 1 1^©J»D^ 9 5°Ct" 1#HU 
6 5"CT*1^^ 7 2°CT*2OTfr£&l>£jS£11M^i;bT, 2 4^^;v 

P C R |£©^£© ^^10/ilSl%©7*"D -X y tt&ftfltr Ui^^ 

^^->^fS3^tJ;DtitSbfciTM-ffl^O^^^« | I^U titiM^bfeo <fc 
^IE5i^$EW^cD^M*fT^9fc«), P CR©1t^;M!&£^;LT|f^|cDPCR 



WO 01/00848 



# 



-107- 



7JP00/04304 



%ft^tzoX?>y- K*AtWW3> h □-^©SfcfcPCR©-^ P)l$kfcfcb 

«&&#©-*flicDNA©#fc^fc±§'a (a), (cK ( e ) -CiEii Ufc* 
*>y-K£l. 2 5f g, 2. 5fg, 5fg, lOfg, 20fg, 40f g 
ffl^TPCR£fifl\ ^(g«rJt©iiM£$Jj£U cDNA©ffifc®rit©ii4ifi£ 

±SE!G 3 £arM£ltffl 7* 7 -T fctli&tts G 3 =t t>*G 3 © 

1 8 b p © d n a m-tmm -r s . 

±S B G 4 m&mto&MM 7 5 -f v - § ffl ^ fe»^{±, G 4 fe¥ j&f&fc J: t>* G 4 © 
X*>^-Kfr£f±4 9 8 bp©DNA«rfr#> G40rt^n> FP-;i/frf)li3 
1 8bp©DNANPT##tit!-f 5o 

±13 G 7 Klfflfcaffl^'f "7-ftfllHfe»£t±s G 7^¥Ht>^<tt>*G 7 © 
^^>^-H*>6tt6 1 9 bp©DNAW> G7©(*|g|5n> h D-;i/:&»e>tt4 
1 lbpCDDNAIfMitSo 

±l3»iilh&iia^[£l* c D N AT*©0Frtt-©itMfr 6s &fflM~Z<D c DNAI 

©M % x. £ ft S fc »x &itte^©$8Sifl * tttt 5 R C (i £ - T * 3 1 >$53? 

*©««*»« Ufc. 
^fillt (1 O0IJ) ©*IE]«fc*©»a©iEmffl«fc*»*G3 N G4^it>' 

Q7(g?iW)It /?-^^>©fe¥j§tt>©S£ lOOOfc UfcR*©ffi*Mti: 

LT, ^7^(37fNbfc 0 

*mmmm<Dmm£Z(Dmm(D\ii®mmx°\±s a ^ a, £©*§£- g 3 * £v g 4 

«53?«© JSStf * 6 ft fc 3SSa«E £ MSffli«fc 43 tt S &3aSfcffiSB:# & ft& *p 
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o . 










G3 


G4 


G7 


1U1N 


i fi 


JUL- tJJ 


35 


27 


0. 51 


1 fiT 


1 0 


vpa 


5. 6 


5. 1 


0. 20 


i iii 


1 1 


7f ^ 


2. 3 


5. 1 


0. 17 


1 1 T 


1 1 

X J. 


7I-Ti 


4. 4 


7. 4 


0. 12 


101N 


i. «J 


IE® 


7. 8 


5. 3 


0. 055 


1 u 1 


J. t.J 




6. 0 


0. 070 


0.0l> 


101N 


± <J 


IE® 

JUL. i n 


0. 01 > 


0. 01 > 


0. 01 > 


1 




7PLJ 


5. 4 


5. 0 


0. 01 > 


!. i IN 


1 7 


IE® 


3.9 


5. 1 


0. 085 


17T 


17 




4.4 


24 


1.5 


18N 


18 




6.9 


35 


0. 086 


18T 


18 




3.3 


5.6 


0.01> 


19N 


19 


Eft 


7.4 


6.3 


0. 01 > 


19T 


19 


*§ 


3.8 


6.4 


0. 16 


22N 


22 




3. 6 


4. 0 


0. 01 > 


22T 


22 


1® 


8. 6 


5. 0 


0.01> 


23N 


23 




3.5 


4.9 


0. 01 > 


23T 


23 




4. 6 


5.2 


0. 057 


24N 


24 




4.9 


7. 3 


0. 14 


24T 


24 


*§ 


3.4 


6.2 


0. 090 



n-mvsm&fr zntz mum t mwmz. & w- % «si t *§ w e» « * •=» 
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18 





SfNo. 


mm 










G3 


G4 


G7 


MK2N 


MK2 


IE 3? 


56 


120 


0. 01 > 


MK2T 
MK4N 
MK4T 
MK5N 
MK5T 
MK6N 
MK6T 


MK2 
MK4 
MK4 
MK5 
MK5 
MK6 
MK6 


- - M> 

lEW 

JEW 
& 


8. 5 

3. 2 
4.3 

0. 01 > 

4. 6 
6.0 
8. 6 


12 

14 
4.8 
4. 5 
6. 0 
8. 0 
8.6 


0. 26 
0. 067 
0. 038 
0. 059 
0. 26 
0. 01 > 
0. 077 


MK7N 


MK7 




12 


12 


0.01> 


MK7T 


MK7 


ft 


18 


17 


0. 15 


MK10N 


MK10 




7.3 


5.5 


0. 01 > 


MK10T 
MK12N 


MK10 
MK12 


$ 


5.8 
4.8 


4. 0 
12 


0. 18 
0. 01 > 


MK12T 


MK12 


ft 


17 


13 


0. 01 > 



mmmm ( 6 m (Dmmmt^mmojEmm^iif^ g 3, g 4 &&tfg i 
m^mvjom*. /?-7^f>oKfi»©i4 1 o o o £ ufcus©^**: uts 

G4fe?tltibtll iEWIE«-Ctta^A.^IB?S^e.n^* i ofc©^U 6 



WO 01/00848 



-110- 



7JP0O/04304 









An CM- 




!■— n » -Vr- r~i 










G3 


G4 


G7 


LCI IN 


LC11 


1E% 


45 


0. 01 > 


0. 37 


LCI IT 


LC11 




4. ?. 


I. 5 


0. 082 


LC12N 


LC12 




.7.9 


0. 01 > 


0. 059 


LC12T 


LC12 


*§ 


12 


3. 4 


0. 14 


LC15N 


LC15 




8. 6 


0.01> 


0. 077 


LC15T 


LC15 


$ 


16 


4.8 


0. 33 


LC20N 


LC20 




27 


0. 20 


0. 25 


LC20T 


LC20 




19 


2.9 


0. 66 


LC23N 


LC23 


IE$ 


3. 2 


0. 01 > 


0. 01 > 


LC23T 


LC23 


5® 


3.9 


0.01> 


0. 12 


LC25N 


LC25 




17 


0. 056 


0. 15 


LC25T 


LC25 


3@ 


5.3 


2.2 


0. 16 



t&t. mm&m (22 m) (mM&t^onmoittimk&vzG 3 N g 4 



comm t or* 1 0 ntz^ b & 0 

mmrnrn (22m) nmmmtx<DMui®miitim£.isttzQ3* gax&'&g 
7^»Mo /s-TtrxDmwmwvm* 1 0 0 0 1 LttWDmmt v 
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G4jE?i«jt 


LC2 


Adenocarcinama 


0. 01 > 


0.94 


LC9 


Adenocarcinama 


0. 10 


2.2 


LC11 


Adenocarcinama 


0. 01 > 


1.2 


LC12 


A 1 * 

Adenocarcinama 


0. 01 > 


2.3 


LCI 3 


Adenocarcinama 


0. 01 > 


9.8 


LCI 5 


Adenocarcinama 


0. 14 


2.9 


LCI 7 • 


Adenocarcinama 


0. 21 


2. 0 


LC21 


Adenocarcinama 


0. 01 > 


6.4 


LC24 


Adenocarcinama 


0. 01 > 


0. 01 > 


LC25 


Adenocarcinama 


0. 01 > 


1.4 


LC26 


Adenocarcinama 


0. 01 > 


1. 7 


LC28 


Adenocarcinama 


0. 33 


2. 6 


LC8 


Adenocarcinama (mod) 


0. 01 > 


5.8 


LCl'4 


Adenocarcinama (mod) 


1.0 


7.6 


LC10 


Adenocarcinama (well) 


0. 01 > 


1. 5 


LC18 


Adenocarcinama (wel 1) 


0. 01 > 


2.5 


LC3 


Squamouse cell carcinama 


0. 018 


0. 56 


LC6 


Squamouse cell carcinama 


0. 01 > 


0. 21 


LCI 6 


Squamouse cell carcinama 


0. 027 


3.4 


LC20 


Squamouse cell carcinama 


0. 53 


2.6 


LC23 


Mesothelioma 


0. 21 


0. 14 


LC27 


small cell carcinoma 


0. 01 > 


0. 11 



totfifmLz^iz<D&£2 20**1 we, z(Dm&<D%M&% 1 tm^ m 
G4mm%wmufifrt>totzim (wlc 1 4) £*}^t*k mwmzomm 
±1 5imi4M (H(ftf)LC2 4i;w iz#^z&, mitizm^G 4$zWm%Q<D 

^fi^iPUt^S^^^'to^So Squamouse cell carcinamafc^THu 4M 
&±(Df&%k&, mm (^Adenocarcinama) iz#\,\Xl£, JBftifcff r>X G 4<J£¥ 

mw%m? zztzmhz^Zo Et« g 4 mww(D%Mftfr h ntz 1 m 
(hi+olc 1 4) c^vta. iEftmmzmmm&Mb^Ti^fznim& : b%x.<b 

®ZftMLZ<%mfc*Z&Z>t%llt>tiZo Scots Bmmiz#\-tZG4Mfc? 
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B^^U^7"f- h'CD^jiv^ i^'J^rf |>^3-Ft5DNA, iDNAtf 
ft&m&tes m* , )^7'3 L K*fflV^feGlcNAc/fll-3Gal#tJg**-rS«f^x *u-n- 

stiff* ^iis^'J^T"?- l,3-N-T-fe^;i/^";i/3-9-^>fe 
»»*»tt*«»**«1Mlft>«^fcjfe*« (*JBH& JffBKffix ot& 

E^JOT 8 - G 7 c D N A©Jfi£E#l 
IB?|J#^9 -AX@E?U©IM : MDNA 
1B?'J#^ 1 0 - AxE#J©M : N A 
E?|J#^ 1 1 -AXKWOJttUi : ^DNA 
EfllS^ 1 2 -AXE#l©t8H!§ : MDNA 
E8I#9.1 3 -AXi5?'J©M : MDNA 
E*l» 1 4 -AXEW©ttH)i : ^DNA 

mvm^ i 5 -x^mmomm ^dna 
mmm- i 6 -x^mn^mm ^dna 
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IB?iJ#-t 1 7 - AiK5»J©iBW : F L A G^7^ Y<D7 K J W&M 

1 8 -xtmwowlw •. ^dna 
mtm^ 1 9 - xxMimcDWiw &j&v n a 

2 o -XTMn^mm ■. n a 
@a^j#^2 i -Aisa?y©OT : ^iDNA 

IB?ij#^2 2 -X^mvmW : MDNA 
IB?iJ#-i§ 2 3 -Alffi^JOPI : ^DNA 
IB?'J#^ 2 4 - AX|S?!l©M :^DNA 
135Wf 2 5 -AXgB^J©^ : A^DNA 
KWf 2 6 -AxgB?iJ©l&BJ3 : MDNA 
Wm^ 2 7 - AXia^JOHiB^ : -a/jJcD N A 

mm^2 8 -Axie^jomw : mdna 

MB»^2 9 -AX|B?"J©flttHJ§ : -nfSD NA 
IB?"J#^ 3 0 - AXffi?iJ©|5iBJ3 : i^RED N A 
@B#J#-!f 3 1 -AXlB^jomf^ : MDNA 
1B?|J« 3 2 - ATMm<DWm : £/$D N A 
IB^J^ 3 3 - AX|S?iJ©ra : £j$D N A 

3 4 - AX|B^jO|$i^ : MDNA 

mnm^ 3 5 - xs.mm(Dmm : n a 

I3?'J#^ 3 6 - AXiBWM : N A 

@B#j#-t3 7 -x^-Mmomm ■ mdna 

IB?!J« 3 8 - AxiB?iJ<7>§£BJ3 : N A 
IB^J#^ 3 9 - X'SMnvmm : MDNA 
IB^J«4 0 -X^MMOIWlW : ^DNA 
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1. UlT© (a) , (b) . (c), (d) s (eK (fK 
(g) #£Tf (h) frbteZMk Dllin^^'J^r? KT-fclK 

-b^;i^7 h^^vij^o^z^-rsrsts^^-rs^'j^rf- b*£^-«# 

( a ) ib?!I#^ i %m(D r^y i?iEyja> s ^ u h* 

(b) ie?ij#^ifBi6©r^y^iE^J©4 i#i^e>3 9 7#@©T3- y@£iB 

( c ) wzm^ 2 iBic©^ ^ y mma> u ^7** k 

(d) IB?fj#^2fBm©T^yi^iB^J<D4 5#gfr5>3 7 2#@©T^7g£IB 

( e ) ib?'J#-^ 3 mmoT x j wmm-b u h* 

(f ) mwm^3mM<DTK;mmm<D4 5#gfr^3 7 2#@©t:- ygffi 

( g ) ia?'j#^ 4 mmcDT x ; mint? % & s * u ^r?- h 

(h) iB5>J#^4|3«07 , ^>'KE5!l©6 2#i*6 3 7 8#g©T* 7$IB 

2 . U ^ 7*^- H fr\ flf&g 1 g B«6© * U i 7*^ K ©£ f S T ^ 7 gftfi^ll C 

4. UlT© (a) , (b) , (c) :fc«fctMd) fr£fc5gf«kD«KnS# 

( a ) ib*»j#^ 3 um<d tkj mmm-fr *> & £ * U ^ 7*^ h* 

(b) E*»J#*f3iB«©7* 7^1B?ij£>4 5#gfr£>3 7 2#i©7^7®iB 
?iJ£H?*f*U^7*^K 

( c ) E#l« 4 S3«E© T X 7 Btffiai** & & U ^7*^ F 

(d) IB51I#-^4|BI8©7^7KK5y©6 2#1*»?>3 7 8#g©T5 7$!iB 
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5. mm^4mm<DT<;mmmiz£\,^x, iw±©7^ums a 

6. WT© (a) 3;fctt (b) 0#'J^7^ p*T?fc»K frotfV-N-TMj^ 

(a) K?!l#-51i3«©7$ 7@£Id?!j©4 l#l^e>3 9 7#g©7$7i£ie 

(b) E5U#5 2IB«©T5 /mm^cDA 5#ifr<b3 7 2#i<97^7B£!e 
?0 & *»oKJU« 2 §Bi8© 7* ^ 7 $?ffi?'J 6 & 5 * U ^ 7"^ K £^ £ & 

7. # U ^7"^ K *p\ ff$g 6 IBHc©* } ) ^7?- F ©*f"T 57$ 7 fiKfllfc 

5. 5s W^JI 4 ~ 7 v^ftfr l Etta*©* 

U^7'f- Kc 

^)i7tMic#r±-r-g»^v^ h-^a*^/?i,3^-eN-7 > -fe^;i/^;u3-y-$ > 

10. ^l,3-N-THr^;U^;i/r3-9-$>^^rStt^ i)N-T-bf-;L/^7 
b+M y (Gal/51-4GlcNAc) tfz&^t h-7. (Gal/?l-4Glc) s ii) .N-7-fef- 

iii) N-T-fe^;uv^ hy$.>£tz&7? v-xm^^m^m^mt^^ 
*H*^a«nsft»ji©*a5c*«fc#ft"r**^^ h-*ssgku /?i,3*g 

^t* n - ths ^ s > £&#-r SfStt-e* 8 £ fcfct 9 iB«©# 

<J^7^ Ko 

11. WT© (a) > (b) N (c), (d), (e)x (f ) , (g) *«t 

v (h) frf.ftss.fcDsans* 1 ;^ Kt»t), fro* u-n-tmz*-;!/^* 
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( a ) mnm^ 1 mmor < j mwifrb t^^v^r^v 

(b) mmmmm(DTum.W3\(DA i#i*^3 9 7#i©T^y^ie 

( c ) mvm^ 2 ib«© 7 \ ; wm*\ & & s * u 1 7*?- h 

(d) jffi^J#^21B«©7S VB&ffi$!l©4 5#l5fr£3 7 2#@©7^y^SE 

( e ) IB?U#^ 3 gBfs©^ 5 J Wm\1» bftZ* U F 

( f ) 3 IBfi©? 7 S 7 KIWI© 4 5 #i *» e> 3 7 2 #i©7- 5. J mi 

( g ) IB#J#^ 4 BBtt© 7 X J StS8l h & S * U ^ 7^ h* 

(h) B!*J«4»iR©7Sy'MBai©6 2#@fr£>3 7 8#i©T$yi?IB 

12. 'J F# N mim 1 1 H3*6©# 'J ^7? h*©*t 5: 7 fitlH^J 

13. is >j<is 4 ~ i o (D^tnt? i mfctmoxv k & 3- H-r s d 

NAo 

14. IE9W§7 ^fctt8f3«©^SlB^!J4^-r?.DNAc 

15 . IB?iJ#^ 8 f3«©*£K*!l "T^DNAi:^h , ;>^x>h &*fTF 

16. in&si 3~i 5vN-rn^iiiti3«e©DNAs^-r?.s ^ 

17. fflftgl 3-1 5lr>-fn*»i«fc83«©DNA*^^^-fcfi*a^ 

fi^nsmm^DNAo 

18. <&&*#DNA# N 77^U*pAMo-G4-2, pAMo-G7, 
pAMoF2-G4, pVL1393-F2G4, p B S - G 4 - 2*3 £t>*P T 7 
B-G7fr£&Si!¥<fcD3Itt*ft£77;U h*T*feSstt^JHl 7*J«©«Mft*.*D 
NAo 

.19. fif^Il 1 7 £fcfc* 1 8B«©ttft**DNA*«^-rS^fMB»». 
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20. Km^foft. mmmm, iw> imr h h^> 

21. U&W, Escherichia Jjfc/jt~5%£tre&5s sS#lg2 Of3t$©7fc 

22. Escherichia coli MM294/pBS-G3(FERM BP-6694)^ Escherichia coli 
MM294/pBS-G4(FERM BP-6695K &<fc ^' Escherichia coli HM294/pT7B-G7(FERM BP- 
6696 ) 0 

23. mmnmp, v>>* • -views, 5s» h • ^d-v^bir 

^•/W^iJ CHOM, BHKM, 77'J*U*'J if ;i/M^fi^ Namalwa 

iffflR Namalva KJM-liffflR \iYm%WnM&&VtY&MMUlPt>ttZ>®fr 

s iitiifflii@T' & £ , ism 2 o mmomnmrn^o 

24. H&«/!p\ Spodoptera frugiperda Og^IRl^ Trichoplusia ni<P# 

25. ai5f<liH~l 0 0^-fn^l^tlBte^U^r^ h*£^- Kf 5D N 
A % ^ t?-izffl.fr&/otW 6 ft 3*&m;L&D N A f S?B5HB«#4#* 

26. 

27. 0<7H>-fft*> lJltSB^C^U^T-f- h*£n-r*-f SDN 

29. s^JS4~l 0©V^-r^^^lII(3|Bte^U^7*^K§^-K•rSDN 
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30. w$.m4~ioo)^fniy>itmmM<D*<)^73- k^-ht sdn 

31. if i *fci± 2ia«i©«i(i^fi)wy*»**fc urfflv\ • 

(a) l£Bf5it$U 

(b) i)N-T-fe*-;i>^£ htf^> (Gal/?l-4GlcNAc) , Galyffl-3GlcNAc^fc(i7 
^h-* (Gal/31-4Glc) N ii) U-T*?fr7? h+h^ X Gal /? l-3GlcNAc 

hit* XGal/?l-3GlcNAc£fcte:^ h-a^***^*^*"* Stt£tt 

(c) £"jy> - 5' >KN-T-fef-;i/^;i/3iJ-^>*7K*4ii* | + , t:#4* 

(a) 

(b) GlcNAc 0M-*f?* \>—7>ti&mms *3«fctf 

(c) f?V*J>-5' U>»#7* ifcM4 
33. 1 ^/r(i2ia-|fi©«^^l : &«^fc^TfflV\ 

(a) m&mm, 

(b) GlcNAc /? l,4-#7£ h-^feW^ 

(c) i)N-T-b^;i/7^ (Gal/?l-4GlcNAc) s Gal/ff l-3GlcNAc*fctt7 

(Gal/?l-4Glc) s ii) N-T-t?^?? htf^ X Gal/?l-3GlcNAc 
^fc{±7^h-^«ii«#JS7t;*«^*t5^Um iii) N -7* h 
Gal/?l-3GlcNAc£fc«:v* b-*#££#«™*«fc*T31*£tt!K, * 



Y> O 01/00848 ^ ^J/JP00/04304 

W -119- 



«t v i v ) m »a 3 1 * & « 3 2 hb«© c «k o f# e> ti sum t tz &m&mm 

t> ft s # * o attti s g&SK. 

(d) ^U^>-5 J U >KN-7'-bf-;i/7^ Mt^ X fc^tF 

(e) £U^>-5' --y>K#5* h-*£7KMtt4Hx#&tfb#k B^Tktft 

• ***** »*«=.Ji#+«l:»)tt^ , J-M-r-fe^5^ 

34. mmn 1 *fctt2«B«©«wi^«»J©*aflK^T?***u^^ 1*43 

te^SJ&^ffi+Tf^aiU Kftil^+Cx GlcNAc/n-3Gal/n-4GlcNAc*8t*« 
•T2»Mx GlcNAc/?l-3Gal^l-3GlcNAc«aS**-r**s GlcNAc/?l-3Gal/?l-4Glc« 
3g£*-f 3#fs (Gal/31-4GlcNAc/?l-3)„Gal/?l-4GlcNAc«3i*Wbn**lJil±T-fe 
SSk *<fctf (Gal/fll-461cNAc/?l-3) B Gal./31-461c*jftft*Un*»lW±-C»S«t 

35. JBfMEifctttfN «4»s IMMfflfts «HttMIB*fcttSAIBUia-e*Ss W 

36. at *S 1 * fctt 2 8d«©*MS^dKyo*»^t?»** U H £ 3 
- FtSDNAS^^^-ClM^H^nSiM^DNASMt^it 

^7>X^i-^«i«U l&i&f)*^ GlcNAc/?l-3Gal/?l-4GlcNAc 

tfS££#-f S$8> GlcNAc-/ffl-3Gal/?l-3GlcNAc«fJg4^fS», GlcNAc/?l-3Gal£ 

l-4Glc«KS4^1-S», (Gal/?l-4GlcNAc/?l-3)„Gal/31-4GlcNAc^j§^^bn^l 

feU:T"fc 2>«U <fc tf( Gal 0 l-4GlcNAc £ 1-3 ) n Gal 0 l-4Glc^it^^ Un# 1 W±f 

& aw* ft s» J; d «t t) ft am * fc B:8Sf8&£*5 t S«^»5t 

• **^*s Sfi&w J: »j »«rti*fci±*^»ji*«9fr* - £»^-r 

37. mm i t & » 2 gB«©«i«^j«*io*»*^-cft 5 * y k * □ 

>7yi=^ll*l«U Ktt*#fcN GlcNAc/?l-3Gal/?l-4GlcNAc«3t£« 
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?Z>m, 61cNAc/31-3Gal/?l-3GlcNAc«|ji*WrS«l> GlcNAc/?l-3Gal/?l-4Glc$§ 
Jt * * -f S »s ( Gal /? 1 -4GlcNAc /? 1-3 ) n Gal /3 l-4GlcNAc«jt ^Intfl fit± "C 
3«k * <fc tf(Gal /? l-4GlcNAc /? 1-3 ) n Gal/3 l-4Glc*&J6&* bntfl W±t ft S« 

38. ISfll, MM* 7Dftyj*X yUn^T^K 

40. st^l 3-1 5V*mfrl«Cf3HiB©DNA£ffiV\ >W7*U*W-e 
—> a >$SKl J: D> BW** 1 ~ 4 l>"f nfr 1 o(cgB*©T5 y ®B?!I**f 5^ 

41. EW«8iB«O<8^W**'r*DNAoaBRlyfc6-'6 0*S*i:HI 

42. *U=f7^U^KO»**tfN * >; J? ^ K 'J >ii^i^ 
^;)4££#*7.7 * Df-tfx- M&6"C*tft*ixfc* U =*7 * l^^"^ KR##n * 
ydtytpU*? K*©U >ftyx^y;H^N3' -P 5' ^7t7^r-h 

©£^ i>;i/* J C- 5 7o ^>;i/t:M^^fe^" 
■J =T7 * u K ii^ ^•ud'^^u^-f- F fft© 7 A 5 C - 5 f 7 V-;^ 
5 $/;i/-eBft&ftfc* U =*7 7 U*^ I* R#ffc * U n"7 7 i,**- k*©^ h -> > 
C - 5 7p h i/>TB**ilfc* U 3 7 7 * ] ) 3z 7 

K«4»©S/ h 3i J >&Bi/ his> (phenoxazine-modified 

cytosine)T?K!ft£ftfc* 'J ^7 b*^#^s * 'J =* * 7 U^f" h**© U * 

-7#2' -0-7*o tr;i/ 'J t;-7t-Iil$tifct l> ^utf h*!5MWM3«ttf 
^- y n" 7 7 btff- K 4>© U *"-7# 2 ' -7 h =^>x h U ^'-Xfl^nfe 
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43. sff^Jl4~l 0CDV^-fnfrl3St:SB«O^U^7 , f-h**3-K-rSDN 

a©*-*- sESKai©*^^ 6-6 oati^rauKHift** y =f* * i/* 

— B-f-x-f >• l>:r^>3>&{3J:!)> |||4~l 0©v>-fn* UltcfBfB® 

45. SnOT 13-15 1 JSfcffl«©D N AO^-fSfflSEWatlfc 
Ufc 6 - 6 0 «t|5| biS?'J£^f V :J* * I/**- tt* U =f * * 1/**- K 

©tf ij^7"^ K*=J— Kt- SDNA©<E¥*fcttmRNA©lffllR*ttJS<J-r*^Fi&o 

46. 38jJ&S4~1 0©VNTtl* s lJStfB«8©^U^7*^K*n-K1-SDN 

a © * -r a ay£S^j©%R iyfc6~60^fcHiME*j*£t*3a-y=i r **i'* 

R^- U 7 * i/ ^ h* ©§§^&/!p £ Sfcf ix a * 'J =f 3? * i/ ^ ^ H 0 

47. IS*IS4 - 1 0 CD^tfifr 1 JgfclB*©* 'J ^T"*- KS»5^fto 

48. MsJcJM 4 7IB«©#Mfc4ffl^Ss I*S4~1 0 ©^-fftfr 1 «£tE*fi 

49. M$g4 7IB«©Jfc<fcSflH\ MOT 4- 1 0©^f ftfr lffl£IE«S© 

50. »*B4 7K*©tft*ft^*-r*N ftftlHIBftfeffllo 

51. if*®4 7ffl«©tfc(**£*1"3N ffcfik tt*fett«ME^©^»r^o 

52. I»*S4~ 1 0©t,vf*i;fr ISSfcfB*©* 'J^?"?- K£4fclti&42:&& 

mLS-a-aitswakfci-SNtt^u^^ K©£-rs/? 1, 3-N-^-fe^;i>7;i/3 

53. «xi4~i o©^-fn*»iaciB«©#u^r^K*iBa-r*«iiSii: 
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54. ft&H 4-10 ©V^ ftfr 1 JBfcgB«©# "J I* fc^ESt" S*U&£ 

55. ft*Xl4~l 0O^^n^l«(ciB«O^U^7*^ Kfta-K-rSjftfe 

56. 7Dt-^-DNA^ 'J^*fflBk *HMBBs 8»» 

57. /Df-^-DNA^ t htfeli-e^^HJ^rD^-DNAt 
sl*JB5 5££fct5 6ie«©7*a^-^-DNAc 

58. sf*lH5 5-5 7®^-fn*»l«t:sa«©rD^-^-DNA*J«tTO 

Q-uvtYt/y—vwsfr* 0-7 9*-?— mfc*. )vt/y^ 

{5? "C & 3 x ISM 5 8 ffiffi<D * 2 'J - - > V&o 

60. gf*Jl5 2~5 4, 5 8£<fctf5 9©V>1"ftfr l*fc1B«©** 

61. ^l4-i o©tN-rnfri^fciB«©Ji<';^r^i*SD-K-rsDN 

62. y -^7^7 h#fc HM&tfv^-CfcSx »a}<J16 1I3«©^ y^T^ 
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1st Nucleotide Sequence 

File Name : C4 cDNA. 

Sequence Size : 2205 

2nd Nucleotide Sequence 

File Name : G4-2 cDNA 

Sequence Size : 2180 



V GGCCAGGAACCCGCAAGGCGCTGCTTGTTCATCTCCAGCCACGGGGAGCTCATTCCCTAG 

* * * * * ** * ** 

1 " CCCGAGCTGAGAGGAGCAGGTAGAGGGGCAG 

61' CAGCGGGCCAG ACCCAACCAGCCGCCCAGGAGGCTCCTCAGGCCGACCCCAGACCCT 

***** * * * **************************************** 
32" AGGCGGGACTGTCGTCTGGGGGAGCCGCCCAGGAGGCTCCTCAGGCCGACCCCAGACCCT 

11.8' GGCTGGCCAGGATGAAGTATCTCCGGCACCGGCGGCCCAATGCCACCCTCATTCTGGCCA 
************************************************************ 
92" GGCTGGCCAGGATGAAGTATCTCCGGCACCGGCGGCCCAATGCCACCCTCATTCTGGCCA 

178' TCGGCGCTTTCACCCTCCTCCTCTTCAGTCTGCTAGTGTCACCACCCACCTGCAAGGTCC 

****************************************************** 4 ***** 
152" TCGGCGCTTTCACCCTCCTCCTCTTCAGTCTGCTAGTGTCACCACCCACCTGCAAGGTCC 

238' AGGAGCAGCCACCGGCGATCCCCGAGGCCCTGGCCTGGCCCACTCCACCCACCCGCCCAG 

************************************************************ 

212" AGGAGCACCCACCGCCGATCCCCGAGGCCCTGGCCTGGCCCACTCCACCCACX;CGC(XAG 

298' CCCCGGCCCCGTGCCATGCCAACACCTCTATCGTCACCCACCCGGACTTCGCCACGCAGC 

************************************************************ 
272" CCCCGGCCCCGTGCCATGCCAACACCTCTATGGTCACCCACCCGGACTTCGCCACGCAGC 

358' CGCAGCACGTTCAGAACTTCCTCCTGTACAGACACTGCCGCCACTTTCCCCTGCTGCAGG 

************************************************************ 
332" CGCAGCACGTTCAGAACTTCCTCCTGTACAGACACTGCCGCCACTTTCCCCTGCTGCAGG 

418' ACGTGCCCCCCTCTAAGTGCGCGCAGCCGGTCTTCCTGCTGCTGGTGATCAAGTCCTCCC 
************************************************************ 
392" ACGTGCCCCCCTCTAAGTGCGCGCAGCCGGTCTTCCTGCTGCTGGTGATCAAGTCCTCCC 

mm 
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478' CTAGCAACTATGTGCGCCGCGAGCTGCTGCGGCGCACGTGGGGCCGCGAGCGCAAGGTAC 

************ **^*****************************^ 

452" CTAGCAACTATGTGCGCCGCGAGCTGCTGCGGCGCACGTGGGGCCGCGAGCGCAAGGTAC 

538' GGGGTTTGCAGCTGCGCCTCCTCTTCCTGGTGGGCACAGCCTCCAACCCGCACGAGGCCC 
**#^****#*:jc*:f:**********##*:fc**^ 

512* GGGGTTTGCAGCTGCGCCTCCTCTTCCTGGTGGGCACAGCCTCCAACCCGCACGAGGCCC 

598' GCAAGGTCAACCGGCTGCTGGAGCTGGAGGCACAGACTCACGGAGACATCCTGCAGTGGG 

572" GCAAGGTCAACCGGCTGCTGGAGCTGGAGGOACAGACTCACGGAGACATCCTGCAGTGGG 

658* ACTTCCACGACTCCTTCTTCAACCTCACGCTCAAGCAGGTCCTGTTCTTACAGTGGCAGG 
**************************************** ******************** 

632" ACTTCCACGACTCCTTCTTCAACCTCACGCTCAAGCAGGTCCTGTTCTTACAGTGGCAGG 

718' AGACMGGTGCGCCAACGCCAGCTTCGTGCTCAACGGGGATGATGACGTCTTTGCACACA 
************************************************************ 

692" AGACAAGGTGCGCCAACGCCAGCTTCGTGCTCAACGGGGATGATGACGTCTTTGCACACA 



778' CAGAGAACATGGTCTTCTACCTGCAGGACCATGACCCTGGCCGCCACCTCTTCGTGGGGC 

752" CAGACAACATGGTCTTCTACCTGCAGGACCATGACCCTGGCCGCGACCTCTTCGTGGGGC 

838' AACTGATCCAAAACGTGGGCCCCATCCGGGCTTTTTGGAGCAAGTACTATGTGCCAGAGG 

812" AACTGATCCAAAACGTGGGCCCCATCCGGGCTTTTTGGAGCAAGTACTATGTGCCAGAGG 

898' TGGTGACTCAGAATGAGCGGTACCCACCCTATTGTGGGGGTGGTGGCTTCTTGCTGTCCC 

********************************HoM=***********^^ 

872" TGGTGACTCAGAATGAGCGGTACCCACGCTATTGTGGGGGTGGTGGCTTCTTGCTGTCCC 

9 58 ' GCTTCACGGCCGCTGCCCTGCGCCGTGCTGCCCATGTCTTGGACATCTTCCCCATTGATG 

932" GCTTCACGGCCGCTGCCCTGCGCCGTGCTGCCCATCTCTTGGACATCTTCCCCATTGATG 

1018' ATGTCTTCCTGGGTATGTGTCTGGAGCTTGAGGGACTGAAGGCTGCCTCCCACAGCGGCA 

992" ATCTCTTCCTCGGTATGTGTCTGGAGCTTGAGCCACTGAAGCCTGCCTCCCACAGCCCCA 

M2M 
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1078' TCCGCACGTCTGGCGTGCGGGCTCCATCGCAACACCTGTCCTCCTTTGACCCCTGCTTCT 
1052" TCCGCACGTCTGGCGTGCGGGCTCCATCGCAACGCCTGTCCTCCTTTGACCCCTGCTTCT 
1138' ACCGAGACCTGCTGCTGCTGCACCCCTTCCTACCTTATGAGATGCTGCTCATGTGGGATG 
1112" ACCGAGACCTGCTGCTGGTGCACCGCTTCCTACCTTATGAGATGCTGCTCATGTGGGATG 
1198' CGCTGAACCAGCCCAACCTCACCTGCGGCAATCAGACACAGATCTACTGAGTCAGCATCA 
1172" CGCTGAACCAGCCCAACCTCACCTGCGGCAATCAGACACAGATCTACTGAGTCAGCATCA 
1258' GGGTCCCCAGCCTCTGGCCTCCTGTTTCCACACGAAGGGGCGACACCTTCCTCCCAGGAA 
1232" CGGTCCCCAGCCTCTCGCCTCCTCTTTCCATAGGAAGGGGCGACACCTTCCTCCCAGGAA 
1318' GCTGAGACCTTTGTGGTCTGAGCATAAGGGAGTGCCAGGGAAGGTTTGAGGTTTGATGAG 
1292" GCTGAGACCTTTGTGGTCTGACCATAAGGCAGTGCCAGGGAAGGTTTGAGGTTTCATGAG 
1378' TGAATATTCTGGCTGGCGAACTCCTACACATCCTTCAAAACCCACCTGGTACTGTTCCAG 
1 352 " TGAATATTCTGGCTGGCGAACTCCTACACATCCTTCAAAACCCACCTGGTACTGTTCCAG 
1438' CATCTTCCCTGGATGGCTGGAGGAACTCCAGAAAATATGCATCTTCTTTTTGTGGCTGCT 
1412" CATCTTCCCTGGATGGCTGGAGGAACTCCAGAAAATATCCATCTTCTTTTTGTGGCTGCT 
1498' AATGGCAGAAGTGCCTGTGCTACAGTTCCAACTGTGGATGCATCCGTCCCGTTTGAGTCA 
1472" AATGGCAGAAGTGCCTGTGCTAGAGTTCCAACTGTGGATGCATCCGTCCCGTTTGAGTCA 
1558' AAGTCTTACTTCCCTGCTCTCACCTACTCACAGACGGGATGCTAAGCAGTGCACCTGCAG 
1532" AAGTCTTACTTCCCTGCTCTCACCTAGTCACAGACGGGATGCTAAGCAGTGCACCTGCAG 
1618' TGGTTTAATGGCAGATAACCTCCGTCTGCAGTTCCAGGCCAGCCAGAAACTCCTGTGTCC 
1592" TGGTTTAATGGCAGATAAGCTCCGTCTGCAGTTCCAGGCCAGCCAGAAACTCCTGTGTCC 



H3H 
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1678' ACATAGAGCTGACGTGAGAAATATCTTTCAGCCCAGGAGAGAGGGGTCCTGATCTtAACC 

1652" ACATAGAGCTGACGTGAGAAATATCTTTCAGCCCAGGAGAGAGGGGTCCTGATCTTAACC 

1738' CTTTCCTGGGTCTCAGACAACTCAGAAGGTTGGGGGGATACCAGAGAGGTCGTGGAATAG 

1712" CTTTCCTGGGTCTCAGACAACTCAGAAGGTTGGGGGGATACCAGAGAGGTGGTGGAATAG 

1798' GACCGCCCCCTCCTTACTTGTGGGATCAAATGCTGTAATGGTGGAGGTGTGGGCAGAGGA 

1772" GACCGCCCCCTCCTTACTTGTGGGATCAAATGCTGTAATGGTGGAGGTGTGGGCAGAGGA 

1858' GGGAGGCAAGTGT-CTTTGAAAGTTGTGAGAGCTCAGAGTTTCTGGGGTCCTCATTAGGA 

1832" GGGAGGCAAGTGTCCTTTGAAAGTTGTGACAGCTCAGAGTTTCTGGGGTCCTCATTAGGA 

1917' GCCCCCATCCCTGTGTTCCCCAAGAATTCAGAGAACAGCACTGGGGCTGGAATGATCTTT 

1892" GCCCCCATCCCTGTGTTCCCCAAGAATTCAGAGAACAGCACTGGGGCTGGAATGATCTTT 

1977' AATGGGCCCAAGGCCAACAGGCATATGCCTCACTACTGCCTGGAGAAGGGAGAGATTCAG 

1952" AATGGGCCCAAGGCCAACAGGCATATGCCTCACTACTGCCTGGAGAAGGGAGAGATTCAG 

2037' GTCCTCCAGCAGCCTCCCTCACCCACTATGTTTTACAGATTACGGGGGGACCGGGTGAGC 

2012" GTCCTCCAGCAGCCTCCCTCACCCAGTATGTTTTACAGATTACGGGGGGACCGGGTGAGC 

2097' CAGTGACCCCCTGCAGCCCCCAGCTTCAGGCCTCAGTGTCTGCCAGTCAAGCTTCACAGG 
************* ********************************************** 

2072" CAGTGACCCCCTGTAGCCCCCAGCTTCAGGCCTCAGTGTCTGCCAGTCAAGCTTCACAGG 
21 57' CATTGTGATGGGGCAGCCTTGCGGAATATAAMTTTTCTGAAGACTTGG 

**$********************************************** 

21 32" CATTGTGATGGGGCAGCCTTGGGGAATATAAAATTTTGTGAAGACTTGG 



mm 
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— £3GnT 



03Gal-T3 



03Gaf-T5 



j93Gal-T2 



£3Gal-T1 



G3 



Q7 



Q4 



WO 01/00848 ^^/JPOO/04304 



6/2 2 




Sfil 
Bamffl 



8.7 kb 



T4-DNA ligase 



Xbal 
SaH 

Klenow Fragment 

Sfil linker 
ligation 



1.9 kb 




mm 
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BamHI 



Bst EII 




Hindfll 
Not I 



8.7 kb 



HindlH 
BstEH 



0.4 kb 
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SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO., LTD 

<120> Novel Polypeptides 

<130> 11216W01 

<150> JP 99/183437 
<151> 1999-06-29 
<150> JP 2000/74757 
<151> 2000-03-16 

<160> 40 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 397 
<212> PET 

<213> Homo sapiens 
<400> 1 

Met Ser Val Gly Arg Arg Arg lie Lys Leu Leu Gly He Leu Met Met 
15 10 15 



Ala Asn Val Phe He Tyr Phe He Met Glu Val Ser Lys Ser Ser Ser 
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15 10 15 

Ala Asn Val Phe He Tyr Phe He Met Glu Val Ser Lys Ser Ser Ser 
20 25 30 

Gin Glu Lys Asn Gly Lys Gly Glu Val He He Pro Lys Glu Lys Phe 
35 40 45 

Trp Lys He Ser Thr Pro Pro Glu Ala Tyr Trp Asn Arg Glu Gin Glu 
50 55 60 

Lys Leu Asn Arg Gin Tyr Asn Pro He Leu Ser Met Leu Thr Asn Gin 
65 70 75 80 

Thr Gly Glu Ala Gly Arg Leu Ser Asn He Ser His Leu Asn Tyr Cys 
85 90 95 

Glu Pro Asp Leu Arg Val Thr Ser Val Val Thr Gly Phe Asn Asn Leu 
100 105 110 

Pro Asp Arg Phe Lys Asp Phe Leu Leu Tyr Leu Arg Cys Arg Asn Tyr 
115 120 125 

Ser Leu Leu He Asp Gin Pro Asp Lys Cys Ala Lys Lys Pro Phe Leu 
130 135 140 



Leu Leu Ala lie Lys Ser Leu Thr Pro His Phe Ala Arg Arg Gin Ala 
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145 150 155 160 

He Arg Glu Ser Trp Gly Gin Glu Ser Asn Ala Gly Asn Gin Thr Val 
165 170 175 

Val Arg Val Phe Leu Leu Gly Gin Thr Pro Pro Glu Asp Asn His Pro 
180 185 190 

Asp Leu Ser Asp Met Leu Lys Phe Glu Ser Glu Lys His Gin Asp He 
195 200 205 

Leu Met Trp Asn Tyr Arg Asp Thr Phe Phe Asn Leu Ser Leu Lys Glu 
210 215 220 

Val Leu Phe Leu Arg Trp Val Ser Thr Ser Cys Pro Asp Thr Glu Phe 
225 230 235 240 

Val Phe Lys Gly Asp Asp Asp Val Phe Val Asn Thr His His He Leu 
245 250 255 

Asn Tyr Leu Asn Ser Leu Ser Lys Thr Lys Ala Lys Asp Leu Phe He 
260 265 270 

Gly Asp Val He His Asn Ala Gly Pro His Arg Asp Lys Lys Leu Lys 
275 280 285 



Tyr Tyr He Pro Glu Val Val Tyr Ser Gly Leu Tyr Pro Pro Tyr Ala 
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290 295 300 

Gly Gly Gly Gly Phe Leu Tyr Ser Gly His Leu Ala Leu Arg Leu Tyr 
305 310 315 320 

His He Thr Asp Gin Val His Leu Tyr Pro lie Asp Asp Val Tyr Thr 
325 330 335 

Gly Met Cys Leu Gin Lys Leu Gly Leu Val Pro Glu Lys His Lys Gly 
340 345 350 

Phe Arg Thr Phe Asp He Glu Glu Lys Asn Lys Asn Asn He Cys Ser 
355 360 365 

Tyr Val Asp Leu Met Leu Val His Ser Arg Lys Pro Gin Glu Met He 
370 375 380 

Asp He Trp Ser Gin Leu Gin Ser Ala His Leu Lys Cys 
385 390 395 



<210> 2 
<211> 372 
<212> PRT 

<213> Homo sapiens 



<400> 2 
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Met Lys Tyr Leu Arg His Arg Arg Pro Asn Ala Thr Leu He Leu Ala 
15 10 15 

He Gly Ala Phe Thr Leu Leu Leu Phe Ser Leu Leu Val Ser Pro Pro 
20 25 30 

Thr Cys Lys Val Gin Glu Gin Pro Pro Ala He Pro Glu Ala Leu Ala 
35 40 45 

Trp Pro Thr Pro Pro Thr Arg Pro Ala Pro Ala Pro Cys His Ala Asn 
50 55 60 

Thr Ser Met Val Thr His Pro Asp Phe Ala Thr Gin Pro Gin His Val 
65 70 75 80 

Gin Asn Phe Leu Leu Tyr Arg His Cys Arg His Phe Pro Leu Leu Gin 
85 90 95 

Asp Val Pro Pro Ser Lys Cys Ala Gin Pro Val Phe Leu Leu Leu Val 
100 105 110 

He Lys Ser Ser Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu Arg Arg 
115 120 125 



Thr Trp Gly Arg Glu Arg Lys Val Arg Gly Leu Gin Leu Arg Leu Leu 
130 135 140 
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Phe Leu Val Gly Thr Ala Ser Asn Pro His Glu Ala Arg Lys Val Asn 
145 150 155 160 

Arg Leu Leu Glu Leu Glu Ala Gin Thr His Gly Asp lie Leu Gin Trp 
165 170 175 

Asp Phe His Asp Ser Phe Phe Asn Leu Thr Leu Lys Gin Val Leu Phe 
180 185 190 

Leu Gin Trp Gin Glu Thr Arg Cys Ala Asn Ala Ser Phe Val Leu Asn 
195 200 205 

Gly Asp Asp Asp Val Phe Ala His Thr Asp Asn Met Val Phe Tyr Leu 
210 215 220 

Gin Asp His Asp Pro Gly Arg His Leu Phe Val Gly Gin Leu He Gin 
225 230 235 240 

Asn Val Gly Pro He Arg Ala Phe Trp Ser Lys Tyr Tyr Val Pro Glu 
245 250 255 

Val Val Thr Gin Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly Gly Gly 
260 265 270 



Phe Leu Leu Ser Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala Ala His 
275 280 285 
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Val Leu Asp He Phe Pro He Asp Asp Val Phe Leu Gly Met Cys Leu 
290 295 300 

Glu Leu Glu Gly Leu Lys Pro Ala Ser His Ser Gly He Arg Thr Ser 
305 310 315 320 

Gly Val Arg Ala Pro Ser Gin His Leu Ser Ser Phe Asp Pro Cys Phe 
325 330 335 

Tyr Arg Asp Leu Leu Leu Val His Arg Phe Leu Pro Tyr Glu Met Leu 
340 345 350 

Leu Met Trp Asp Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly Asn Gin 
355 360 365 

Thr Gin He Tyr 
370 

<210> 3 
<211> 372 
<212> PRT 

<213> Homo sapiens 



<400> 3 

Met Lys Tyr Leu Arg His Arg Arg Pro Asn Ala Thr Leu He Leu Ala 
15 10 15 



# •' 



WO 01/00848 gjjt fPO 0 0 : 3 ,! 

8/45 

lie Gly Ala Phe Thr Leu Leu Leu Phe Ser Leu Leu Val Ser Pro Pro 
20 25 30 

Thr Cys Lys Val Gin Glu Gin Pro Pro Ala He Pro Glu Ala Leu Ala 
35 40 45 

Trp Pro Thr Pro Pro Thr Arg Pro Ala Pro Ala Pro Cys His Ala Asn 
50 55 60 

Thr Ser Met Val Thr His Pro Asp Phe Ala Thr Gin Pro Gin His Val 
65 70 75 80 

Gin Asn Phe Leu Leu Tyr Arg His Cys Arg His Phe Pro Leu Leu Gin 
85 90 95 

Asp Val Pro Pro Ser Lys Cys Ala Gin Pro Val Phe Leu Leu Leu Val 
100 105 110 

He Lys Ser Ser Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu Arg Arg 
115 120 125 

Thr Trp Gly Arg Glu Arg Lys Val Arg Gly Leu Gin Leu Arg Leu Leu 
130 135 140 



Phe Leu Val Gly Thr Ala Ser Asn Pro His Glu Ala Arg Lys Val Asn 
145 150 155 160 
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Arg Leu Leu Glu Leu Glu Ala Gin Thr His Gly Asp He Leu Gin Trp 
165 170 175 

Asp Phe His Asp Ser Phe Phe Asn Leu Thr Leu Lys Gin Val Leu Phe 
180 185 190 

Leu Gin Trp Gin Glu Thr Arg Cys Ala Asn Ala Ser Phe Val Leu Asn 
195 200 205 

Gly Asp Asp Asp Val Phe Ala His Thr Asp Asn Met Val Phe Tyr Leu 
210 215 220 

Gin Asp His Asp Pro Gly Arg His Leu Phe Val Gly Gin Leu lie Gin 
225 230 235 240 

Asn Val Gly Pro He Arg Ala Phe Trp Ser Lys Tyr Tyr Val Pro Glu 
245 250 255 

Val Val Thr Gin Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly Gly Gly 
260 265 270 

Phe Leu Leu Ser Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala Ala His 

275 280 285 



Val Leu Asp lie Phe Pro He Asp Asp Val Phe Leu Gly Met Cys Leu 
290 295 300 
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Glu Leu Glu Gly Leu Lys Pro Ala Ser His Ser Gly He Arg Thr Ser 
305 310 315 320 

Gly Val Arg Ala Pro Ser Gin Arg Leu Ser Ser Phe Asp Pro Cys Phe 
325 330 335 

Tyr Arg Asp Leu Leu Leu Val His Arg Phe Leu Pro Tyr Glu Met Leu 
340 345 350 

Leu Met Trp Asp Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly Asn Gin 
355 360 365 

Thr Gin He Tyr 
370 

<210> 4 
<211> 378 
<212> PRT 
<213> Homo sapiens 

<400> 4 

Met Leu Pro Pro Gin Pro Ser Ala Ala His Gin Gly Arg Gly Gly Arg 
15 10 15 

Ser Gly Leu Leu Pro Lys Gly Pro Ala Met Leu Cys Arg Leu Cys Trp 
20 25 30 
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Leu Val Ser Tyr Ser Leu Ala Val Leu Leu Leu Gly Cys Leu Leu Phe 
35 40 ' 45 

Leu Arg Lys Ala Ala Lys Pro Ala Gly Asp Pro Thr Ala His Gin Pro 
50 55 60 

Phe Trp Ala Pro Pro Thr Pro Arg His Ser Arg Cys Pro Pro Asn His 
65 70 75 80 

Thr Val Ser Ser Ala Ser Leu Ser Leu Pro Ser Arg His Arg Leu Phe 
85 90 95 

Leu Thr Tyr Arg His Cys Arg Asn Phe Ser He Leu Leu Glu Pro Ser 
100 105 110 

Gly Cys Ser Lys Asp Thr Phe Leu Leu Leu Ala He Lys Ser Gin Pro 
115 120 125 

Gly His Val Glu Arg Arg Ala Ala He Arg Ser Thr Trp Gly Arg Val 
130 135 140 

Gly Gly Trp Ala Arg Gly Arg Gin Leu Lys Leu Val Phe Leu Leu Gly 
145 150 155 160 



Val Ala Gly Ser Ala Pro Pro Ala Gin Leu Leu Ala Tyr Glu Ser Arg 
165 170 175 
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Glu Phe Asp Asp He Leu Gin Trp Asp Phe Thr Glu Asp Phe Phe Asn 
180 185 190 

Leu Thr Leu Lys Glu Leu His Leu Gin Arg Trp Val Val Ala Ala Cys 
195 200 205 

Pro Gin Ala His Phe Met Leu Lys Gly Asp Asp Asp Val Phe Val His 
210 215 220 

Val Pro Asn Val Leu Glu Phe Leu Asp Gly Trp Asp Pro Ala Gin Asp 
225 230 235 240 

Leu Leu Val Gly Asp Val He Arg Gin Ala Leu Pro Asn Arg Asn Thr 
245 250 255 

Lys Val Lys Tyr Phe He Pro Pro Ser Met Tyr Arg Ala Thr His Tyr 
260 265 270 

Pro Pro Tyr Ala Gly Gly Gly Gly Tyr Val Met Ser Arg Ala Thr Val 
275 280 285 

Arg Arg Leu Gin Ala He Met Glu Asp Ala Glu Leu Phe Pro He Asp 
290 295 300 



Asp Val Phe Val Gly Met Cys Leu Arg Arg Leu Gly Leu Ser Pro Met 
305 310 315 320 
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His His Ala Gly Phe Lys Thr Phe Gly He Arg Arg Pro Leu Asp Pro 
325 330 335 

Leu Asp Pro Cys Leu Tyr Arg Gly Leu Leu Leu Val His Arg Leu Ser 
340 345 350 

Pro Leu Glu Met Trp Thr Met Trp Ala Leu Val Thr Asp Glu Gly Leu 
355 360 365 

Lys Cys Ala Ala Gly Pro He Pro Gin Arg 
370 375 

<210> 5 
<211> 1912 
<212> DNA 
<213> Homo sapiens 

<400> 5 

ggcgccggca gcgtcagcag cggcaacaag tgccggagta gcagagccaa gccggagcag 60 

tcectgccgc cgacaccgcc gggccgcccg tccggggcgc cgcgcatgga gcgtgagctg 120 

cggcggtcgc cgggctgagc cgcgcggagc gccgggacgt ggatgtggcc gcgatctccc 180 

gcccttgccc ccgccccgcc gagctggagc tgctcccgga caagatatga gaa atg 236 

Met 
1 
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agt gtt gga cgt cga aga ata aag ttg ttg ggt ate ctg atg atg gca 284 
Ser Val Gly Arg Arg Arg He Lys Leu Leu Gly He Leu Met Met Ala 
5 10 15 

aat gtc ttc att tat ttt att atg gaa gtc tec aaa age agt age caa 332 
Asn Val Phe He Tyr Phe He Met Glu Val Ser Lys Ser Ser Ser Gin 
20 25 30 

gaa aaa aat gga aaa ggg gaa gta ata ata ccc aaa gag aag ttc tgg 380 
Glu Lys Asn Gly Lys Gly Glu Val He He Pro Lys Glu Lys Phe Trp 
35 40 45 

aag ata tct ace cct ccc gag gca tac tgg aac cga gag caa gag aag 428 
Lys He Ser Thr Pro Pro Glu Ala Tyr Trp Asn Arg Glu Gin Glu Lys 
50 55 60 65 

ctg aac egg cag tac aac ccc ate ctg age atg ctg ace aac cag acg 476 
Leu Asn Arg Gin Tyr Asn Pro He Leu Ser Met Leu Thr Asn Gin Thr 
70 75 80 

ggg gag gcg ggc agg etc tec aat ata age cat ctg aac tac tgc gaa 524 
Gly Glu. Ala Gly Arg Leu Ser Asn He Ser His Leu Asn Tyr Cys Glu 
85 90 95 

cct gac ctg agg gtc acg teg gtg gtt acg ggt ttt aac aac ttg ccg 572 
Pro Asp Leu Arg Val Thr Ser Val Val Thr Gly Phe Asn Asn Leu Pro 
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100 105 110 

gac aga ttt aaa gac ttt ctg ctg tat ttg aga tgc cgc aat tat tea 620 
Asp Arg Phe Lys Asp. Phe Leu Leu Tyr Leu Arg Cys Arg Asn Tyr Ser 
115 120 125 

ctg ctt ata gat cag ccg gat aag tgt gca aag aaa cct ttc ttg ttg 668 
Leu Leu He Asp Gin Pro Asp Lys Cys Ala Lys Lys Pro Phe Leu Leu 
130 135 140 145 

ctg gcg att aag tec etc act cca cat ttt gec aga agg. caa gca ate 716 
Leu Ala He Lys Ser Leu Thr Pro His Phe Ala Arg Arg Gin Ala He 
150 155 160 

egg gaa tec tgg ggc caa gaa age aac gca ggg aac caa acg gtg gtg 764 
Arg Glu Ser Trp Gly Gin Glu Ser Asn Ala Gly Asn Gin Thr Val Val 
165 170 175 

cga gtc ttc ctg ctg ggc cag aca ccc cca gag gac aac cac ccc gac 812 
Arg Val Phe Leu Leu Gly Gin Thr Pro Pro Glu Asp Asn His Pro Asp 
180 185 190 

ctt tea gat atg ctg aaa ttt gag agt gag aag cac caa gac att ctt 860 
Leu Ser Asp Met Leu Lys Phe Glu Ser Glu Lys His Gin Asp lie Leu 
195 200 205 



atg tgg aac tac aga gac act ttc ttc aac ttg tct ctg aag gaa gtg 908 
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Met Trp Asn Tyr Arg Asp Thr Phe Phe Asn Leu Ser Leu Lys Glu Val 
210 215 220 225 

ctg ttt etc agg tgg gta agt act tec tgc cca gac act gag ttt gtt 956 
Leu Phe Leu Arg Trp Val Ser Thr Ser Cys Pro Asp Thr Glu Phe Val 
230 235 240 

ttc aag ggc gat gac gat gtt ttt gtg aac acc cat cac ate ctg aat 1004 
Phe Lys Gly Asp Asp Asp Val Phe Val Asn Thr His His He Leu Asn 
245 250 255 

tac ttg aat agt tta tec aag acc aaa gec aaa gat etc ttc ata ggt 1052 
Tyr Leu Asn Ser Leu Ser Lys Thr Lys Ala Lys Asp Leu Phe lie Gly 
260 265 270 

gat gtg ate cac aat get gga cct cat egg gat aag aag ctg aag tac 1100 
Asp Val He His Asn Ala Gly Pro His Arg Asp Lys Lys Leu Lys Tyr 
275 280 285 

tac ate cca gaa gtt gtt tac tct ggc etc tac cca ccc tat gca ggg 1148 
Tyr He Pro Glu Val Val Tyr Ser Gly Leu Tyr Pro Pro Tyr Ala Gly 
290 295 300 305 

gga ggg ggg ttc etc tac tec ggc cac ctg gec ctg agg ctg tac cat 1196 
Gly Gly Gly Phe Leu Tyr Ser Gly His Leu Ala Leu Arg Leu Tyr His 
310 315 320 
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ate act gac cag gtc cat etc tac ccc att gat gac gtt tat act gga 1244 
lie Thr Asp Gin Val His Leu Tyr Pro He Asp Asp Val Tyr Thr Gly 
325 330 335 

atg tgc ctt cag aaa etc ggc etc gtt cca gag aaa cac aaa ggc ttc 1292 
Met Cys Leu Gin Lys Leu Gly Leu Val Pro Glu Lys His Lys Gly Phe 
340 345 350 

agg aca ttt gat ate gag gag aaa aac aaa aat aac ate tgc tec tat 1340 
Arg Thr Phe Asp He Glu Glu Lys Asn Lys Asn Asn He Cys Ser Tyr 
355 360 365 

gta gat ctg atg tta gta cat agt aga aaa cct caa gag atg att gat 1388 
Val Asp Leu Met Leu Val His Ser Arg Lys Pro Gin Glu Met He Asp 
370 375 380 385 

att tgg tct cag ttg cag agt get cat tta aaa tgc taaaatagat 1434 
He Trp Ser Gin Leu Gin Ser Ala His Leu Lys Cys 
390 395 

acaaactcaa ttttgeatag aaaggtgtat tttgaatagt tcccatgttg tgttctcaca 1494 

ttagagtaat ttctatatta aaccatgaaa attgecttta tgagtgatac ccatttgagg 1554 

gcctctaaac ccttcaattt ggtactcacg tgaagaggga aageggaaga tggtaatttt 1614 



^p/jpoo/04304 



tttttatgga tgatatggca ggatgattgg ttctgatctt aceggctagt ggtcattttt 1674 
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aaaaaacttg taccctctta tctgaaatcc tgtttctgga atttggccat tttaagtgat 1734 

tttgtttgcc ctcttctata atattcctac ttcccataat aatgactgat ttatttgtta 1794 

ttcaggtatt tataaaccta ttggctacaa agactttgtt aaactttatc cagtggtttt 1854 

cgtgaaatgg aattatgttt atttttatgg gatttgggta aattttaaat tgtctaga 1912 

<210> 6 
<211> 2205 
<212> DNA 

<213> Homo sapiens 



ggccaggaac ccgcaaggcg ctgcttgttc atctccagcc acggggagct cattccctag 60 
cagcgggcca gacccaagga gccgcccagg aggctcctca ggccgacccc agaccctggc 120 



tggccagg atg aag tat etc egg cac egg egg ccc aat gec acc etc att 170 



<400> 6 



Met Lys Tyr Leu Arg His Arg Arg Pro Asn Ala Thr Leu He 



1 



5 



10 



ctg gec ate ggc get ttc acc etc etc etc ttc agt ctg eta gtg tea 
Leu Ala He Gly Ala Phe Thr Leu Leu Leu Phe Ser Leu Leu Val Ser 
15 20 25 30 



218 
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cca ccc acc tgc aag gtc cag gag cag cca ccg gcg ate ccc gag gec 
Pro Pro Thr Cys Lys Val Gin Glu Gin Pro Pro Ala He Pro Glu Ala 
35 40 45 



266 



ctg gee tgg ccc act cca ccc acc cgc cca gec ccg gec ccg tgc cat 
Leu Ala Trp Pro Thr Pro Pro Thr Arg Pro Ala Pro Ala Pro Cys His 
50 55 60 



314 



gec aac acc tct atg gtc acc cac ccg gac ttc gec acg cag ccg cag 
Ala Asn Thr Ser Met Val Thr His Pro Asp Phe Ala Thr Gin Pro Gin 
65 70 75 • 



362 



cac gtt cag aac ttc etc ctg tac aga cac tgc cgc cac ttt ccc ctg 410 
His Val Gin Asn Phe Leu Leu Tyr Arg His Cys Arg His Phe Pro Leu 
80 85 90 

ctg cag gac gtg ccc ccc tct aag tgc gcg cag ccg gtc ttc ctg ctg 458 
Leu Gin Asp Val Pro Pro Ser Lys Cys Ala Gin Pro Val Phe Leu Leu 
95 100 105 110 



ctg gtg ate aag tec tec cct age aac tat gtg cgc cgc gag ctg ctg 
Leu Val lie Lys Ser Ser Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu 
115 120 125 



506 



egg cgc acg tgg ggc cgc gag cgc aag gta egg ggt ttg cag ctg cgc 
Arg Arg Thr Trp Gly Arg Glu Arg Lys Val Arg Gly Leu Gin Leu Arg 
130 135 140 



554 



WO 01/00848 




20/45 



etc etc ttc ctg gtg ggc aca gec tec aac ccg cac gag gee cgc aag 602 
Leu Leu Phe Leu Val Gly Thr Ala Ser Asn Pro His Glu Ala Arg Lys 
145 150 155 

gtc aac egg ctg ctg gag ctg gag gca cag act cac gga gac ate ctg 650 
Val Asn Arg Leu Leu Glu Leu Glu Ala Gin Thr His Gly Asp He Leu 
160 165 170 



cag tgg gac ttc cac gac tec ttc ttc aac etc acg etc aag cag gtc 698 
Gin Trp Asp Phe His Asp Ser Phe Phe Asn Leu Thr Leu Lys Gin Val 
175 180 185 190 

ctg ttc tta cag tgg cag gag aca agg tgc gec aac gec age ttc 
Leu Phe Leu Gin Trp Gin Glu Thr Arg Cys Ala Asn Ala Ser Phe 
195 200 205 

etc aac ggg gat gat gac gtc ttt gca cac aca gac aac atg gtc ttc 794 
Leu Asn Gly Asp Asp Asp Val Phe Ala His Thr Asp Asn Met Val Phe 
210 215 220 

tac ctg cag gac cat gac cct ggc cgc cac etc ttc gtg ggg caa ctg 842 
Tyr Leu Gin Asp His Asp Pro Gly Arg His Leu Phe Val Gly Gin Leu 
225 230 235 



gtg 746 
Val 



ate caa aac gtg ggc ccc ate egg get ttt tgg age aag tac tat gtg 890 
He Gin Asn Val Gly Pro He Arg Ala Phe Trp Ser Lys Tyr Tyr Val 
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240 245 250 

cca gag gtg gtg act cag aat gag egg tac cca ccc tat tgt ggg ggt 938 
Pro Glu Val Val Thr Gin Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly 
255 260 265 270 

ggt ggc ttc ttg ctg tec cgc ttc acg gee get gee ctg cgc cgt get 986 
Gly Gly Phe Leu Leu Ser Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala 
275 280 285 

gec cat gtc ttg gac ate ttc ccc att gat gat gtc ttc ctg ggt atg 1034 
Ala His Val Leu Asp He Phe Pro He Asp Asp Val Phe Leu Gly Met 
290 295 300 

tgt ctg gag ctt gag gga ctg aag cct gec tec cac age ggc ate cgc 1082 
Cys Leu Glu Leu Glu Gly Leu Lys Pro Ala Ser His Ser Gly He Arg 
305 310 315 



acg tct ggc gtg egg get cca teg caa cac ctg tec tec ttt gac ccc 1130 
Thr Ser Gly Val Arg Ala Pro Ser Gin His Leu Ser Ser Phe Asp Pro 
320 325 330 



tgc ttc tac cga gac ctg ctg ctg gtg cac cgc ttc eta cct tat gag 1178 
Cys Phe Tyr Arg Asp Leu Leu Leu Val His Arg Phe Leu Pro Tyr Glu 
335 340 345 350 



atg ctg etc atg tgg gat gcg ctg aac cag ccc aac etc acc tgc ggc 



1226 
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Met Leu Leu Met Trp Asp Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly 
355 360 365 

aat cag aca cag ate tac tgagtcagca tcagggtccc cagcctctgg 1274 
Asn Gin Thr Gin He Tyr 
370 

gctcctgttt ccagaggaag gggcgacacc ttcctcccag gaagctgaga cctttgtggt 1334 

ctgagcataa gggagtgcca gggaaggttt gaggtttgat gagtgaatat tctggctggc 1394 

gaactcctac acatccttca aaacccacct ggtactgttc cagcatcttc cctggatggc 1454 

tggaggaact ccagaaaata tgeatcttet ttttgtggct gctaatggca gaagtgcctg 1514 

tgctagagtt ccaactgtgg atgcatccgt cccgtttgag tcaaagtctt acttccctgc 1574 

tctcacctac teacagaegg gatgetaage agtgcacctg cagtggttta atggcagata 1634 

agctccgtct gcagttccag gccagccaga aactcctgtg tccacataga gctgacgtga 1694 

gaaatatctt tcagcccagg agagaggggt cctgatctta accctttcct gggtctcaga 1754 

caactcagaa ggttgggggg ataccagaga ggtggtggaa taggaccgcc ccctccttac 1814 

ttgtgggatc aaatgctgta atggtggagg tgtgggcaga ggagggaggc aagtgtcttt 1874 
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gaaagttgtg agagctcaga gtttctgggg tcctcattag gagcccccat ccctgtgttc 1934 

cccaagaatt cagagaacag cactggggct ggaatgatct ttaatgggcc caaggccaac 1994 

aggcatatgc ctcactactg cctggagaag ggagagattc aggtcctcca gcagcctccc 2054 

tcacccagta tgttttacag attacggggg gaccgggtga gccagtgacc ccctgcagcc 2114 

cccagcttca ggcctcagtg tctgccagtc aagcttcaca ggcattgtga tggggcagcc 2174 

ttggggaata taaaattttg tgaagacttg g 2205 

<210> 7 
<211> 2180 
<212> DNA 

<213> Homo sapiens 
<400> 7 

cgcgagctga gaggagcagg tagaggggca gaggcgggac tgtcgtctgg gggagccgcc 60 

caggaggctc ctcaggccga ccccagaccc tggctggcca gg atg aag tat etc 114 

Met Lys Tyr Leu 
.1 



egg cac egg egg ccc aat gee ace etc att ctg gee ate ggc get ttc 
Arg His Arg Arg Pro Asn Ala Thr Leu He Leu Ala He Gly Ala Phe 
5 10 15 20 



162 
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acc etc etc etc ttc agt ctg eta gtg tea cca ccc acc tgc aag gtc 210 
Thr Leu Leu Leu Phe Ser Leu Leu Val Ser Pro Pro Thr Cys Lys Val 
25 30 35 

cag gag cag cca ccg gcg ate ccc gag gec ctg gec tgg ccc act cca 258 
Gin Glu Gin Pro Pro Ala He Pro Glu Ala Leu Ala Trp Pro Thr Pro 
40 45 50 

ccc acc cgc cca gec ccg gec ccg tgc cat gec aac acc tct atg gtc 306 
Pro Thr Arg Pro Ala Pro Ala Pro Cys His Ala Asn Thr Ser Met Val 
55 60 65 

acc cac ccg gac ttc gee acg cag ccg cag cac gtt cag aac ttc etc 354 
Thr His Pro Asp Phe Ala Thr Gin Pro Gin His Val Gin Asn Phe Leu 
70 75 80 

ctg tac aga cac tgc cgc cac ttt ccc ctg ctg cag gac gtg ccc ccc 402 
Leu Tyr Arg His Cys Arg His Phe Pro Leu Leu Gin Asp Val Pro Pro 
85 90 95 100 

tct aag tgc gcg cag ccg gtc ttc ctg ctg ctg gtg ate aag tec tec 450 
Ser Lys Cys Ala Gin Pro Val Phe Leu Leu Leu Val He Lys Ser Ser 
105 110 115 

cct age aac tat gtg cgc cgc gag ctg ctg egg cgc acg tgg ggc cgc 498 
Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu Arg Arg Thr Trp Gly Arg 
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120 125 130 

gag cgc aag gta egg ggt ttg cag ctg cgc etc etc ttc ctg gtg ggc 546 

Glu Arg Lys Val Arg Gly Leu Gin Leu Arg Leu Leu Phe Leu Val Gly 
135 140 145 

aca gec tec aac ccg cac gag gee cgc aag gtc aac egg ctg ctg gag 594 

Thr Ala Ser Asn Pro His Glu Ala Arg Lys Val Asn Arg Leu Leu Glu 
150 155 160 

ctg gag gca cag act cac gga gac ate ctg cag tgg gac ttc cac gac 642 

Leu Glu Ala Gin Thr His Gly Asp He Leu Gin Trp Asp Phe His Asp 
165 170 175 180 

tec ttc ttc aac etc acg etc aag cag gtc ctg ttc tta cag tgg cag 690 

Ser Phe Phe Asn Leu Thr Leu Lys Gin Val Leu Phe Leu Gin Trp Gin 
185 190 195 

gag aca agg tgc gee aac gec age ttc gtg etc aac ggg gat gat gac 738 

Glu Thr Arg Cys Ala Asn Ala Ser Phe Val Leu Asn Gly Asp Asp Asp 

200 205 210 

gtc ttt gca cac aca gac aac atg gtc ttc tac ctg cag gac cat gac 786 

Val Phe Ala His Thr Asp Asn Met Val Phe Tyr Leu Gin Asp His Asp 
215 220 225 



cct ggc cgc cac etc ttc gtg ggg caa ctg ate caa aac gtg ggc ccc 834 
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Pro Gly Arg His Leu Phe Val Gly Gin Leu He Gin Asn Val Gly Pro 
230 235 240 



ate egg get ttt tgg age aag tac tat gtg cca gag gtg gtg act cag 882 
He Arg Ala Phe Trp Ser Lys Tyr Tyr Val Pro Glu Val Val Thr Gin 
245 250 255 260 

aat gag egg tac cca ccc tat tgt ggg ggt ggt ggc ttc ttg ctg tec 930 

Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly Gly Gly Phe Leu Leu Ser 
265 270 275 

cgc ttc acg gec get gec ctg cgc cgt get gec cat gtc ttg gac ate 978 

Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala Ala His Val Leu Asp He 
280 285 290 

ttc ccc att gat gat gtc ttc ctg ggt atg tgt ctg gag ctt gag gga 1026 

Phe Pro He Asp Asp Val Phe Leu Gly Met Cys Leu Glu Leu Glu Gly 

295 300 305 

ctg aag cct gec tec cac age ggc ate cgc acg tct ggc gtg egg get 1074 

Leu Lys Pro Ala Ser His Ser Gly He Arg Thr Ser Gly Val Arg Ala 

310 315 320 



cca teg caa cgc ctg tec tec ttt gac ccc tgc ttc tac cga gac ctg 
Pro Ser Gin Arg Leu Ser Ser Phe Asp Pro Cys Phe Tyr Arg Asp Leu 
325 330 335 340 



1122 
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ctg ctg gtg cac cgc ttc eta cct tat gag atg ctg etc atg tgg gat 1170 
Leu Leu Val His Arg Phe Leu Pro Tyr Glu Met Leu Leu Met Trp Asp 



gcg ctg aac cag ccc aac etc acc tgc ggc aat cag aca cag ate tac 1218 
Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly Asn Gin Thr Gin lie Tyr 



tgagtcagca tcagggtccc cagcctctgg gctcctgttt ccataggaag gggcgacacc 1278 
ttcctcccag gaagctgaga cctttgtggt ctgagcataa gggagtgcca gggaaggttt 1338 
gaggtttgat gagtgaatat tctggctggc gaactcctac acatccttca aaacccacct 1398 
ggtactgttc cagcatcttc cctggatggc tggaggaact ccagaaaata tccatcttct 1458 
ttttgtggct gctaatggca gaagtgcctg tgctagagtt ccaactgtgg atgcatccgt 1518 
cccgtttgag tcaaagtctt acttccctgc tctcacctac teacagaegg gatgetaage 1578 
agtgcacctg cagtggttta atggcagata agctccgtct gcagttccag gccagccaga 1638 
aactcctgtg tccacataga gctgacgtga gaaatatctt tcagcccagg agagaggggt 1698 
cctgatctta accctttcct gggtctcaga caactcagaa ggttgggggg ataccagaga 1758 
ggtggtggaa taggaccgcc ccctccttac ttgtgggatc aaatgctgta atggtggagg 1818 



345 



350 



355 



360 



365 



370 . 
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tgtgggcaga ggagggaggc aagtgtcctt tgaaagttgt gagagctcag agtttctggg 1878 
gtcctcatta ggagccccca tccctgtgtt ccccaagaat tcagagaaca gcactggggc 1938 
tggaatgatc tttaatgggc ccaaggccaa caggcatatg cctcactact gcctggagaa 1998 
gggagagatt caggtcctcc agcagcctcc ctcacccagt atgttttaca gattacgggg 2058 
ggaccgggtg agccagtgac cccctgtagc ccccagcttc aggcctcagt gtctgccagt 2118 
caagcttcac aggcattgtg atggggcagc cttggggaat ataaaatttt gtgaagactt 2178 

2180 

<210> 8 
<211> 1296 
<212> DNA 

<213> Homo sapiens 
<400> 8 

cacagcctga gactcatctc gcttcgaccc cgccgccgcc gccgccgccc ggcatcctga 60 
gcacggagac agtctccagc tgccgttc atg ctt cct ccc cag cct tct gca 112 



Met Leu Pro Pro Gin Pro Ser Ala 



1 



5 
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gcc cac cag gga agg ggc ggt agg agt ggc ctt tta cca aag gga ccg 160 
Ala His Gin Gly Arg Gly Gly Arg Ser Gly Leu Leu Pro Lys Gly Pro 
10 15 20 

gcg atg etc tgc agg ctg tgc tgg ctg gtc teg tac age ttg get gtg 208 
Ala Met Leu Cys Arg Leu Cys Trp Leu Val Ser Tyr Ser Leu Ala Val 
25 30 35 40 

ctg ttg etc ggc tgc ctg etc ttc ctg agg aag gcg gcc aag ccc gca 256 
Leu Leu Leu Gly Cys Leu Leu Phe Leu Arg Lys Ala Ala Lys Pro Ala 
45 50 55 

gga gac ccc acg gcc cac cag cct ttc tgg get ccc cca aca ccc cgt 304 
Gly Asp Pro Thr Ala His Gin Pro Phe Trp Ala Pro Pro Thr Pro Arg 
60 65 70 

cac age egg tgt cca ccc aac cac aca gtg tct age gcc tct ctg tec 352 
His Ser Arg Cys Pro Pro Asn His Thr Val Ser Ser Ala Ser Leu Ser 
75 80 85 

ctg cct age cgt cac cgt etc ttc ttg ace tat cgt cac tgc cga aat 400 
Leu Pro Ser Arg His Arg Leu Phe Leu Thr Tyr Arg His Cys Arg Asn 
90 95 100 

ttc tct ate ttg ctg gag cct tea ggc tgt tec aag gat ace ttc ttg 448 
Phe Ser He Leu Leu Glu Pro Ser Gly Cys Ser Lys Asp Thr Phe Leu 
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105 110 115 120 

etc ctg gec ate aag tea cag cct ggt cac gtg gag cga cgt gcg get 496 
Leu Leu Ala lie Lys Ser Gin Pro Gly His Val Glu Arg Arg Ala Ala 
125 130 135 

ate cgc age acg tgg ggc agg gtg ggg gga tgg get agg ggc egg cag 544 
He Arg Ser Thr Trp Gly Arg Val Gly Gly Trp Ala Arg Gly Arg Gin 
140 145 150 

ctg aag ctg gtg ttc etc eta ggg gtg gca gga tec get ccc cca gee 592 
Leu Lys Leu Val Phe Leu Leu Gly Val Ala Gly Ser Ala Pro Pro Ala 
155 160 165 

cag ctg ctg gee tat gag agt agg gag ttt gat gac ate etc cag tgg 640 
Gin Leu Leu Ala Tyr Glu Ser Arg Glu Phe Asp Asp He Leu Gin Trp 
170 175 180 

gac ttc act gag gac ttc ttc aac ctg acg etc aag gag ctg cac ctg 688 
Asp Phe Thr Glu Asp Phe Phe Asn Leu Thr Leu Lys Glu Leu His Leu 
185 190 195 200 

cag cgc tgg gtg gtg get gee tgc ccc cag gec cat ttc atg eta aag 736 
Gin Arg Trp Val Val Ala Ala Cys Pro Gin Ala His Phe Met Leu Lys 
205 210 215 



gga gat gac gat gtc ttt gtc cac gtc ccc aac gtg tta gag ttc ctg 784 
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Gly Asp Asp Asp Val Phe Val His Val Pro Asn Val Leu Glu Phe Leu 
220 225 230 

gat ggc tgg gac cca gcc cag gac etc ctg gtg gga gat gtc ate cgc 832 
Asp Gly Trp Asp Pro Ala Gin Asp Leu Leu Val Gly Asp Val lie Arg 
235 240 245 

caa gcc ctg ccc aac agg aac act aag gtc aaa tac tie ate cca ccc 880 
Gin Ala Leu Pro Asn Arg Asn Thr Lys Val Lys Tyr Phe lie Pro Pro 
250 255 260 

tea atg tac agg gcc ace cac tac cca ccc tat get ggt ggg gga gga : 928 
Ser Met Tyr Arg Ala Thr His Tyr Pro Pro Tyr Ala Gly Gly Gly Gly 
265 270 275 280 

tat gtc atg tec aga gcc aca gtg egg cgc etc cag get ate atg gaa 976 
Tyr Val Met Ser Arg Ala Thr Val Arg Arg Leu Gin Ala lie Met Glu 
285 290 295 

gat get gaa etc ttc ccc att gat gat gtc ttt gtg ggt atg tgc ctg 1024 
Asp Ala Glu Leu Phe Pro He Asp Asp Val Phe Val Gly Met Cys Leu 
300 305 310 

agg agg ctg ggg ctg age cct atg cac cat get ggc ttc aag aca ttt 1072 
Arg Arg Leu Gly Leu Ser Pro Met His His Ala Gly Phe Lys Thr Phe 
315 320 325 
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gga ate egg egg ccc ctg gac ccc tta gac ccc tgc ctg tat agg ggg 1120 
Gly He Arg Arg Pro Leu Asp Pro Leu Asp Pro Cys Leu Tyr Arg Gly 
330 335 340 

etc ctg ctg gtt cac cgc etc age ccc etc gag atg tgg acc atg tgg 1168 
Leu Leu Leu Val His Arg Leu Ser Pro Leu Glu Met Trp Thr Met Trp 
345 350 355 360 

gca ctg gtg aca gat gag ggg etc aag tgt gca get ggc ccc ata ccc 1216 
Ala Leu Val Thr Asp Glu Gly Leu Lys Cys Ala Ala Gly Pro He Pro 
365 370 375 

cag cgc tgaagggtgg gttgggcaac agectgagag tggactcagt gttgattctc 1272 
Gin Arg 



tatcgtgatg cgaaattgat gect 1296 

<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 9 
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ccggacagat ttaaagactt tctgc 



25 



<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 10 

gtagaggcca gagtaaacaa cttct 25 

<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 11 



cgtggggcaa ctgatccaaa acg 



23 



<210> 12 
<211> 24 
<212> DNA 
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<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence: synthetic DNA 



<400> 12 



acccaggaag acatcatcaa tggg 



24 



<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 13 

cacagcctga gactcatctc get 23 

<210> 14 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 14 



• aggcatcaat ttcgcatcac gatag 



25 



<210> 15 
<211> 11 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 15 

ctttagagca c U 

<210> 16 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 16 



ctctaaag 



8 



<210> 17 
<211> 8 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-commercially 
available amino acid sequence 

<400> 17 

Asp Tyr Lys Asp Asp Asp Asp Lys 

1-5 

<210> 18 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 18 

agcttgccgc caccatgcat tttcaagtgc agattttca 39 

<210> 19 
<211>.39 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 19 

gcttcctgct aatcagtgcc tcagtcataa tgtcacgtg 

<210> 20 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DMA 
<400> 20 

gagattacaa ggacgacgat gacaaggcct acgtag 

<210> 21 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 21 



gaagctgaaa atctgcactt gaaaatgcat ggtggcggca 



40 



<210> 22 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 22 

atctccacgt gacattatga ctgaggcact gattagcag 39 

<210> 23 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 23 



gtacctacgt aggccttgtc atcgtcgtcc ttgta 



35 



<210> 24 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 24 

cgcggatcct ccccacggtc cgtggaccag 30 

<210> 25 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 25 



atagtttagc ggccgcggaa gggctcagca gcgtcg 



36 



<210> 26 



<211> 29 



<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 26 



cgaggatccg agcagccacc ggcgatccc 



29 



<210> 27 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 27 

gtcgctatgc ggccgctcag tagatctgtg tctgattgcc g 41 

<210> 28 
<211> 13 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 28 



gatcatcgcg aga 



13 



<210> 29 
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<211> 13 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 29 

agcttctcgc gat 13 

<210> 30 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 30 

gcccaacagg aacactaagg tcaa 24 

<210> 31 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 



<400> 31 



cacggatcca gccaagaaaa aaatggaaaa gggga 



35 



<210> 32 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

atccgatagc ggccgcttag cattttaaat gagcactctg caac 44 

<210> 33 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



<400> 33 

ataagatctg caggagaccc cacggcccac c 



31 
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<210> 34 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .'Synthetic DNA 
<400> 34 

atagttatgc ggccgcctca ggctgttgcc caacccac 

<210> 35 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

gagaagttct ggaagatatc tacc 24 

<210> 36 1 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 36 



<210> 37 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 37 

gtgccatgcc aacacctcta tggt 24 

<210> 38 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



ctattcaagt aattcaggat gtga 



24 



<400> 38 

tcctgcaggt agaagaccat gttg 



24 
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<210> 39 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 39 

gtctcttcttgacctatcgtcact 24 

<210> 40 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



<400> 40 



agttcagcat cttccatgat agcc 



24 
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